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Throughout the Automotive Industry 


That Kreolite Wood Blocks have met the exacting floor requirements of the 
automobile industry is evidenced by the number of repeat orders received 
from the leading automobile manufacturers. 

Over 9 million square feet of Kreolite Wood Block Floors are in use in 
automobile factories throughout the country today. 

Laid with the tough end grain uppermost they give the ultimate in strength, 
durability, service and economy in any factory. 

Our Kreolite Engineers will study your needs and make recommendations 
without any obligation on your part. 


THE JENNISON-WRIGHT COMPANY, Toledo, Ohio 


Branches in All Large Cities 
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Goethals of Panama 


ITH George W. Goethals, builder of the Panama 

Canal, American engineering loses a strong, inspir- 
ing and picturesque figure beyond compare. Himself 
known to but few, he made his name familiar to the en- 
tire world; it is likely to live as long as his canal. He 
wrought his fame in half a dozen years of tremendous 
achievement, pushing a great cut through the hills from 
ocean to ocean and piling up the huge dam at Gatun. 
What he did in the years that preceded and followed, 
though itself a lifetime of productive work, vanishes in 
comparison. The greatness of his work was emphasized 
by its dramatic circumstances. Goethals was called to 
the Panama task at a time when the government had 
reached a crisis—when its own bureaucratic muddling 
joined with Nature’s formidable obstacles had made the 
enterprise seem hopeless. Preparatory work of remarkable 
excellence had been done, but its meaning was obscured 
by red tape and discord; a leader was needed, an organ- 
izer and autocrat. Goethals was the man of the hour. 
Able soldier and brilliant engineer, he assumed com- 
mand of the situation in a manner that swept aside all 
bureaucratic interference and delay. He gathered around 
him men of ability and faith, with power to accom- 
plish the new things required, and faith in his leader- 
ship. A keen judge of men and of physical facts, 
he directed wisely both the plan and the working army. 
And so the brusque and uncompromising West Pointer 
became the idol of his fellows and the admiration of 
the world. That time is now many years gone. Long 
afterward we heard of Goethals as the man who damned 
the “long, narrow and wooden” boards of the early war 
period; still later he was one of those who helped 
to guide the great Hudson River bridge plan along a 
sound course. But the Goethals of history is Goethals 
of Panama, the man who drove and did, and thereby 
built the Canal. 


For Technical Advance 


WO notable facts in conjunction give quite special 

distinction to the meeting of the American Society of 
Civil Engineers, just closed. First, this meeting saw 
an effective demonstration of the vitality of its technical 
divisions. The division sessions revealed the energy with 
which the specialist groups are developing the inter- 
change of information in their several fields; and while 
not all of the sessions were of marked strength, each 
one was characterized by this constructive activity. 
Nevertheless—and this is the second notable fact—the 
society authorities have set in motion a study for still 
further improvement of the technical activities. The 
Board of Direction resolved on the appointment of a 
committee to survey the whole field of the society’s 
technical work, from publications and meetings to re- 


search, with a view to stimulating and co-ordinating its 
component elements. The decision invites hearty ap- 
proval. To plan for improvement at a time of good 
progress is prudently wise. The desire for even better 
progress is evidence of an innate vitality which assures 
continued advance ; it strengthens the hope which we ex- 
pressed last week in speaking of the society’s anniversary 
celebration and its meaning for the future. 


New Educational Ideas 


STEADY increase in college attendance is reported 

from all over the country, and engineering schools 
and courses appear to have their proportionate share in 
this growth. Correspondingly, everyday experience 
proves that there is no dearth of recruits to the engi- 
neering field. The lower ranks of the profession are 
more than fully manned; supply exceeds demand. In 
these conditions it is especially interesting to hear that a 
new plan of technical education is to be put under study 
by the Society for the Promotion of Engineering Educa- 
tion. The scope of the study has been announced, though 
in general terms only. As we understand it, the objective 
in mind is a more practical, more business-like course of 
training, with a view to supplying a demand for men 
rather differently equipped from the present engineering 
college graduate. While the particular field of work 
which the new educational program would supply is not 
clearly defined, we may conclude that when it is decided 
to carry the new educational plans into effect they will 
tend to increase further the supply of school-trained tech- 
nical men. The desirability of such increase is far from 
demonstrated, we believe. Possibly the increase could be 
avoided by making an attempt to meet the specific de- 
mands underlying the new plan from among the present 
technical college output. Since the curricula of today 
can hardly be charged with giving too thorough a train- 
ing, there would seem to be real opportunity for develop- 
ing a special product through short substitute or sup- 
plementary courses attached to the existing courses for 
such of the undergraduates as might elect them. Under 
present conditions, an innovation in technical education 
that would increase the cadet ranks promises to be more 
disruptive than helpful. 


A Purchase Option 


| be bor: hearings in New Haven, Conn., on whether 
the city should exercise its option to buy the works of 
the New Haven Water Co. next month call attention 
to the fact that New Haven is the only city of size in 
New England and one of a few large cities in the United 
States that does not own its water-works. The company 
was frank enough to announce, when the necessity for 
decision as to the option was brought to public attention 
by the mayor, a few weeks ago, that it considered a rate 
increase necesSary and proposed to apply for it officially. 
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The resulting discussion has brought out the fact that the 
city is entitled to and gets water for public purposes 
without charge. Water consumers do not seem to be 
awake to the fact that this “free” water for public pur- 
poses means higher rates to private consumers. Such a 
condition is against sound public policy and would not 
be permitted in some states. An apparent general apathy 
on the subject of purchase will presumably give way to 
more public interest if the significance of the unjust 
distribution of the water supply burden is brought out. 
Public interest is also likely to be increased by two recent 
announcements: (1) That the company says it needs an 
increase of 33 per cent in meter and 43 per cent in flat 
rates; (2) accountants employed by the city report that 
the existing rates in New Haven more than provide the 
8 per cent return on investment to which the company is 
entitled. The outcome of all this discussion at New 
Haven will be awaited with interest. Properly inter- 
preted, it should help to throw light on some phases of 
public-utility service that are often disregarded. 


Concerning Legislative Freedom 


N A stimulating address before the American Engi- 

neering Council at Washington recently, Dean Dexter 
S. Kimball, of Cornell, introduced a contrast—perhaps 
unintentional—that invites some reflection. He spoke of 
the theoretical and always desirable freedom of legislative 
thought, the ideal state in which the legislator has in view 
solely the best interests of the country as a whole and is 
free from influence by special considerations. He re- 
ferred with implied deprecation to congressional groups 
or “blocs,” whose aim is to uphold some particular point 
of view, favoring one class or region. The “farm bloc” 
was specially mentioned, as is perhaps not unnatural in 
an Easterner’s address. Though he admitted that these 
groups are more or less effective by their indirect meth- 
ods, the outstanding problem of democracy, he said, is to 
call to its aid the specially trained. Accordingly he 
stressed the desirability, even necessity, of an engineering 
organization designed to influence legislation—referring 
of course to the American Engineering Council. In com- 
paring the two thoughts one does not find it altogether easy 
to reconcile them. The concept of free, uninfluenced 
legislative action is no more compatible with the institu- 
tion of the lobby than with the institution of the bloc. 
True, the lobby is an extra-legislative organization and 
therefore differs in an essential respect from a bloc 
within Congress. Yet its aim is to bring about a result 
quite like that which the latter accomplishes—namely, to 
give special weight to a particular interest or a single, 
specialized point of view. In short, even an engineering 
lobby is subject to some of the arguments that Dean 
Kimball implied against congressional blocs. An ideal 
state of legislative organization would allow at most a 
citizen lobby, and even this might be subject to challenge. 
But we recognize that practical facts disagree with so 
idealistic a situation. Lobbies—educational, perhaps, but 
still lobbies—are a firmly fixed part of present-day legis- 
lative organisms. Perhaps it is well that they are so 
thoroughly established, for in the fully developed system 
none but the useful and efficient lobby can survive to 
any effect. If, however, the lobby is thus justified by 
present-day conditions, it may also be that the bloc is 
justified and serves some useful purpose. At all events, 
its denunciation in an engineering discussion does not 
invite unquestioned approval. 
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High Finance 


HE financial history of the Chicago, Milwaukee & 

St. Paul Railway Company as revealed in the investi- 
gation conducted by the Interstate Commerce Commis- 
sion following the bankruptcy is a record of sordid 
business dealing. It tells of great banking houses using 
their intimate association with the railroad company to 
help fill their own coffers, of directors taking no interest 
in the property they were supposed to control, of other 
directors betraying their trust and of railroad managers 
keeping the price of the railroad stock at a high level by 
paying dividend rates not justified by the income of the 
property. In fact, the whole record is but a repetition of 
what occurred many times in the past, during the days 
when railroad properties were but pawns in the hands of 
railroad magnates who maneuvered them to suit their 
own ends and with little regard to the primary purpose 
of the railroad. Moreover, even now, despite all the 
safeguards of the transportation act, at least one of the 
commissioners believes that the plan of reorganization 
which has been approved by the commission and the 
courts is written more in the interest of stock speculators 
than of the railroad property as a whole. 

In March, 1925, the railway went into the hands of re- 
ceivers. It was the largest of such failures in the history 
of the country, and in addition was the failure of a com- 
pany whose securities had, in the past, been considered 
gilt-edge. There was widespread belief in the country 
that there was more behind the failure than appeared on 
the surface, and as a consequence the Interstate Com- 
merce Commission in May, 1925, started an investigation 
of the railroad’s financial history. At the same time the 
receivers began making plans for a reorganization of the 
property. On Jan. 4, of this year, the commerce com- 
mission approved the plan of reorganization and made 
public its findings in the investigation of the railroad. 
As already remarked, they form an unsavory record. 

The findings outline the financial downfall of a great 
railroad property, beginning with its extension to the 
Pacific Coast not so much because the extension was 
needed as to meet competition with other powerful rail- 
ways. The work was done at the peak of a railroad 
expansion period, when high costs and other factors car- 
ried the cost of the project far beyond the original esti- 
mates. Money needed for construction was raised by 
bond issues when the stock of the parent company was 
selling far above par. Vast areas of land along the new 
line were bought as a speculative venture. Then came a 
period of depression. In order to keep up dividend 
payments on stock, borrowed money and quick assets 
were used for that purpose and the property was allowed 
to depreciate greatly. Meanwhile some of the executive 
officers died and others having less financial experience 
were appointed. The banking house which had handled 
the company’s securities for years was not asked for, or 
else failed to give, advice in matters of financing. To 
further complicate matters, two connecting railroads in 
impoverished circumstances were bought at prices far 
above their apparent value, in an ill-conceived plan of 
expansion. 

Some of the directors had no financial interest in the 
railroad other than their qualifying shares of stock, and 
many of them took no active part in managing its affairs. 
Of the few directors who did take an active part, the 
findings makes it appear that John D. Ryan con- 
ducted himself more as if his activity was in his own 








oa 6 


OM 











‘anuary 26, 1928 


Cee eae ene ena a acer earners, 


ENGINEERING 


‘interest rather than in that of the railroad. When plans 

for electrification were in progress, he bought from the 
railroad company its interest in valuable power sites, and, 
{ter a power company organized to develop the sites 
(the Thompson Falls Power Company) had made a 
09-year contract with the railroad to supply it with power, 
he turned over to it his interests acquired from the 
St. Paul, receiving in return $5,000,000 par value of 
stock of the power company, which he immediately ex- 
changed for an equal amount of stock of the Montana 
Power Company. Of this transaction the Interstate Com- 
merce Commission says: “Ryan and his associates did 
not expend over $925,000 for the property for which 
they received $5,000,000 nominal par value in stock of 
the Montana Power Company. The principal thing that 
gave value to the stock of the Thompson Falls Power 
Company was its contract with the St. Paul.” 

The depression which occurred in the Northwest fol- 
lowing the war brought matters to a climax, and as a last 
maneuver in the whole unhappy proceedings the banking 
houses which had profited so much through handling the 
railroad’s securities in the past and had given so little 
much-needed advice stepped in and had themselves ap- 
pointed reorganization managers. They prepared a plan 
which the Interstate Commerce Commission now grudg- 
ingly approves, not because it thinks it is a good plan but 
simply because it thinks that it is better to end the 
receivership than to have it continue through all the 
litigation incident to the preparation of a better plan. 

The picture is indeed a dark one. Many people had 
come to believe that the days of manipulating railroad 
property for private gain were of the past. This record 
indicates that they are not wholly gone. 


Still Unsolved 


7 HAT to do with sewage sludge, and how to do it 
¥ are troublesome questions of the day in the sewage- 
works field. Every new process of treatment brings a 
train of problems peculiar to itself and, worse yet, these 
problems vary from city to city, for the sewage of each 
city is a law unto itself. The advent of the activated- 
sludge process was hailed by those optimistically inclined 
as a solution of the sludge problem, but at the compara- 
tively few activated-sludge plants where attempts have 
been made to dewater the sludge for the sake of its high 
nitrogen content there has been no end of trouble. Per- 
haps the most hopeful prospect just now lies in condition- 
ing the sludge for pressing by the use of ferric salts, as 
discussed on page 147 of this issue by chemists of the 
Chicago Sanitary District. The article reviews research 
studies by the authors and notes experiences at several 
other places, notably at the Milwaukee activated-sludge 
plant, where for some months chlorinated copperas has 
been used. 

Regardless of the process by which sludge is produced 
and whether or not it is to be dewatered before final 
(isposal, in some cases it is already being pumped long 
distances. A sludge force main 18 miles long is under 
construction by the Chicago Sanitary District. Con- 
fronted with the design of such force mains, engineers 
have found available few data as to friction. At last 
week’s meeting of the Sanitary Division of the American 
Society of Civil Engineers a committee report on the 
subject was submitted. The report included summaries 
-{ sludge friction tests at Baltimore, Syracuse and Chi- 
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cago, which, while promising to be helpful, were notable 
more as showing the need of further study than as being 
conclusive. The report indicated different friction fac 
tors for sludge from different processes—for instance, 
from Imhoff tanks and from activated-sludge plants. 
They also indicated, as would be expected, friction values 
varying with moisture percentages. 

The studies suggest a whole series of questions as to 
sewage-works design where sludge is to be pumped, or 
for answer before deciding whether it shall be pumped or 
the process of treatment be carried to a finality at the 
point of origin; and so at the seventy-fifth annual meet- 
ing of the American Society of Civil Engineers the 
sludge problem is decidedly more urgent and presents 
more points for discussion than it did when the society 
was formed; notably so in America, for in 1852 sewage 
treatment had hardly been thought of in this country or 
elsewhere outside of England, and was in its early begin- 
ning there. 


Non-Parking a Success 


ROM the standpoint of traffic and the interests of the 

general public, the first few days of Chicago's non- 
parking ordinance, which went into effect Jan. 10, have 
proved a marked success. Increased clearness of the 
streets, rapid and steady traffic movement and elimination 
of tangles and congestion became conspicuously evident. 
In fact, automobiles soon began to move so fast that, 
in the interests of pedestrians, the police authorities re- 
duced the speed limit within the district affected. 

The ordinance applies to the greater part of the central 
business district, including the congested “loop” section. 
To carry it into effect, numerous “no-parking”’ signs 
were put up and extra police were on hand at first. 
Some of the policemen were soon withdrawn, however, 
as careless or chance-taking violators of the rule were 
fewer than had been expected. Retail stores put adver- 
tisements in the daily papers giving the location of con- 
venient garage and parking space or noting special ar- 
rangements for taking care of patrons’ automobiles, and 
posted copies of these advertisements throughout their 
establishments. 

Cleanness as well as clearness of the streets is evident, 
since the cleaners are not obstructed by parked cars and 
by the papers and refuse that accumulate under them. 
Cartage delivery of freight is said to have been expedited 
materially, as well as the movement of taxicabs and 
buses, while street accidents were reduced. No doubt 
many automobilists chafe at the inconvenience or ex- 
pense of seeking parking room (free or otherwise) 
instead of using the public streets, but against that objec- 
tion may be set their much greater freedom and speed 
of movement in and through the city. 

One uncertain feature is the effect of non-parking 
upon retail stores. Although previous traffic counts have 
shownsthat comparatively few of the shoppers came from 
parked automobiles, several merchants opposed the ordi- 
nance as likely to reduce their business. Some of these 
are already complaining that this has resulted, but others 
seem to find little effect, while official checks at some 
establishments have shown no material change. How- 
ever, the effect of the mn «a-parking rule in this respect 
cannot be determined definitely until after at least a 
month’s experience. From the traffic point of view the 
method has proved even more successful than was ex- 
pected. 
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High-Head Hydro-Electric Project on Bucks Creek 


Variety of Operations Involved in California Power Development 
“hat Will Utilize Record Head of 2,561 Ft. 


HE BUCKS CREEK project of the Feather River 
Power Company, which is being constructed on a 
branch of the Feather River about 30 miles north- 
east of, Oroville, Calif., will develop 70,000 hp. in two 
impulse turbines operating under a head of 2,561 ft. 
(static). In addition to this record head, interest attaches 
to the project as a whole because of the diversity of the 
work to be done, seventeen separate contracts or major 
features being under way at one time. 
Such a variety of operations going on simultaneously 
has placed special importance on co-ordination, without 
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which the development as a whole could not proceed 
expeditiously and be ready for operation on schedule 
time. Included in the project are the construction of 
18 miles of roads, a 10-mile railway, a 4,800-ft. incline, 
several dams, two tunnels, 8 miles of welded pipe, vari- 
ous headworks, a surge chamber, penstocks and power 
house, not to mention the preliminary and incidental 
work involved in carrying on such operations in a remote 
region of rough topography where at times as many 
as 1,200 men were employed. 

The contract for the project as a whole was signed 
late in 1925. Work was pushed, particularly on the 
tunnels, during 1926 and activity of the widest scope was 
attained during the summer of 1927. By Jan. 1, 1928, 
the greater part of the work on all major features had 
been completed except in the case of the Milk Ranch 
conduit and it was expected that the power house would 
begin to deliver during the summer of 1928. The entire 


output of the Bucks Creek plant has been sold to the 
Great Western Power Company under a contract by 
which the latter company takes delivery of the power in 
the power house, transmitting it over its own transmis- 
sion line to a connection with the company’s system. 
Some idea of the roughness of the topography may 
be had from the fact that the average slope of the 4,800- 
ft. penstock is 30 deg., this being typical of the region. 
The logical starting point for transportation to the upper 
parts of the project was at the top of the penstock where 
the tunnel begins. Because the penstock would require 
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FEATHER RIVER POWER COMPANY DEVELOPMENT NOW NEARING COMPLETION 


an incline close by it for placing the pipe sections, one 
incline was built to serve both this purpose and that of 
delivering materials and equipment to the works under 
way beyond. This incline has a total length of 4,800 ft. 
and a maximum grade of 48 deg. It is of the funicular 
type, a car being on each end of the cable so that one 
always goes down as the other goes up. 

The electric hoist at the top is operated by a 200-hp. 
motor and the equipment as a whole is designed to handle 
fifteen-ton loads with a rope speed of 300 ft. per minute. 
The track is of standard gage, three rails being used to 
form two tracks, except at the midpoint, where there 
is a short length of double track to permit the cars to 
pass. The use of three rails keeps the cable to one side 
of either car that may be above the other car, thus avoid- 
ing danger at those points where the cable rises due to 
dips in the incline grade. 

From the top of the incline a 10-mile narrow-gage 
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THE ROCK FILL STORAGE DAM ON BUCKS CREEK 
Note steam shovel with dipper removed used in placing large pieces in the rock facing. 


railway was built extending to the main storage dam and 
passing en route several points where construction was 
carried on. This railway, built along the face of a very 
steep granite slope, contains curves with radii as short 
as 24 ft. Gasoline locomotives operated on this line 
took an average full load of nine tons of freight on two 
flat cars. 

In addition to the narrow-gage railroad about 18 miles 
of motor-truck roads with maximum grades of about 
12 per cent was built extending from the top of the 
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HAULING SUPPLIES TO THE UPPER END OF THE JOB 


This railroad follows a sinuous line and skirts many cliffs 
between incline and intake. 


incline to Grizzly Creek forebay dam and to all parts of 
the higher level operations. Materials and equipment 
used in these upper level operations had to come up the 
incline and be transshipped to flat cars or trucks for 
delivery. Cement for the two dams, pipe for the 8-mile 
conduit and construction equipment constituted the three 
major freight items. 

The entire 8 miles of the Milk Ranch conduit, which 
connects two of the drainage areas, is being put together 
by oxyacetylene welding. The route followed is so 
devious that bevel cuts are required on practically all 
joints in the line, although the pipe sections are only 14 
ft. long. The lengths are reduced to 7 ft. in the gullies 
to keep the angularity at joints within the prescribed 
15 deg. maximum. 


MAKESHIFT EQUIPMENT UTILIZED 


Because of the difficulty of delivering equipment to 
the upper end of the work, it was often more economical 
to use such equipment as was available rather than to 
bring in other equipment better suited to the particular 
work to be done. For example, power shovels were 
adapted for use as locomotive cranes, equipment was re- 
paired rather than renewed whenever possible, and on the 
main dam a fleet of five-ton trucks was pressed into 
service for extremely heavy duty in the endeavor to com- 
plete the dam before the winter snows set in. These 
trucks brought rock from quarries to the dam in very 
large pieces ; many individual pieces so handled exceeded 
fifteen tons in weight and the record size piece weighed 
nineteen tons. These weights are available because all 
loads were weighed and a record was made of all mate- 
rials delivered to the dam by the contractor. 

Contract for the construction of the project in its 
entirety is held by the R. C. Storrie Company, through 
which sub-contracts were let for all materials and equip- 
ment needed, as well as for most of the construction 
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operations. W. A. Brackenridge is consulting engineer 
for the underwriters and J. D. Galloway is consulting 
engineer for the Great Western Power Company. Engi- 
neering work on the project was done by the Constant 
Angle Arch Dam Company. Ross White is resident 
engineer on the development as a whole for the Feather 
River Company. 

The accompanying plan and profile shows the rela- 
tion of the major features of the work, of which the 
most spectacular feature—namely, the construction of 
the high-head penstocks—will be described in detail in a 
subsequent article. A résumé of statistical information 
on the major features is appended. 


Dams 


Bucks Creek Storage Dam—Combination derrick-laid and 
loose rock fill with concrete gravity retaining wall and cutoff 
at upstream toe. Upstream face protected by reinforced-con- 
crete slab. Upstream slope, 1.4 to 1; downstream slope, 1.5 
to 1. Width of crest, 12 ft. Outlet work consists of two 
30-in. needle valves (hand-motor operated) discharged from 
two 30-in. riveted steel pipes carried through base of dam in 
reinforced-concrete culvert. Intake to sluice pipes through 
two 42-in. sluice gates hand operated from reinforced-con- 
crete tower on upstream face of dam containing motor- 
operated trash racks and rakes. (See Table I.) 

Bucks Creek Diversion Dam—Constant-angle arch, 93 ft. 
high. Contraction joints on approximately 60-ft. centers. 
Two spillways; one (emergency) over middle crest of dam 
and the other a concrete-lined channel from one end of dam 
to a point below downstream toe. Total spillway capacity, 
7,700 sec.-ft. Dam has one 24-in. sluice gate, hand operated 
from emergency spillway bridge, discharging near base. 
(See Tables I and IV.) 

Grissly Creek Forebay Dam—Constant-angle arch, 98 ft. 
high. Contraction joints on 65-ft. centers. Spillway 100 
ft. long over middle crest of dam, discharging 3,200 sec.-ft. 
Dam has one 24-in. sluice gate, hand operated from crest of 
dam, discharging through the dam near the base. (See 
Tables I and IV.) 

Three Lakes Dam—Loose rock fill, 24 ft. high, with com- 
pacted earth fill on water side. Water slope riprap protected. 
Slope of water face, 24 to 1; slope of downstream face, 14 
to 1; freeboard at maximum high water, 6 ft. Outlet works 
consist of 20-in. cast-iron pipe through base of dam con- 
trolled by 20-in. gate valve in house at toe of dam. Down- 


stream flange of valve connects with short length of pipe, to 
flange of which disks with varying size orifices may be 
bolted, thereby relieving the gate valve of throttling service. 





BUCKS CREEK DIVERSION DAM 
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UNDER CONSTRUCTION 
The construction railroad passes just behind the material bunkers on far side of dam. 








ASSEMBLING 
Note the radial lug type of bucket fastening. 


UNITS IN THE POWER HOUSE 


Velocity of flow of water through dam along outlet pipe 
minimized by eight concrete collars, 10 in. wide cast on pipe. 
(See Table I.) 

TUNNELS, CONDUITS AND PENSTOCKS 

Tunnel No, 1—Pressure tunnel from Grizzly Creek fore- 
bay to head of penstocks. Intake structure consists of rein- 
forced-concrete tower with two hand-motor-operated 36x72- 
in. sluice gates. (See Table IV.) 

Tunnel No. 2—From Bucks Creek diversion dam to 
Grizzly Creek. Intake structure consists of reinforced-con- 
crete tower with hand-motor-operated 5-ft. cylinder gate. 
Tunnel has free delivery into Grizzly Creek. (See Table IV.) 

Surge Chamber—Lower end of tunnel No. 1, where it joins 
the penstocks, is enlarge “-*m a 17,000-cu.ft. chamber 
connecting with a surfa ver and spillway through a 
shaft 6 ft. 8 in. in dia. and 100 ft. in depth. Structure 
concrete lined throughout. 

Milk Ranch Conduit—Diverts from Milk Ranch Creek 
below Three Lakes dam and discharges into Bucks Creek 
diversion reservoir, 8.05 miles away. Seventeen interme- 
diate diversions are conveyéd into the main pipe by twelve 
18-in. standpipes extended up the hillside above hydraulic 
gradient. Vacuum relief valves at approximately 1,000-it. 
intervals. Pipe made by the Western Pipe & Steel Company. 
(See Table III.) 

Penstocks—Penstocks are supported on concrete piers 
above ground all the way from 
portal of tunnel No. 1 to power 
house, where each pipe has a 
Y-branch to wheels. Upper sec- 
tion of the line, which is triple- 
riveted double-butt strap pipe, 
was fabricated by the Western 
Pipe & Steel Company. Lower 
section of line down to 
Y-branches at power house is 
uniformly 36 in. inside diameter, 
Ferrum, banded pipe. Pipes from 
Y-branches to wheels are Fer- 
rum, banded, 26-in. inside diam- 
eter. Each peistock contains 
sixteen vertical bends and one 
alignment bend, concrete, grav- 
ity-type anchorages being pro- 
vided at bends. Expansion joints 
located below each anchor. 
Lower portion of line designed 
for a maximum pressure equiva- 
lent to static head; middle and 
upper portions designed for static 
head plus water hammer caused 
by instantaneous gate closure. 
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Butterfly Falve in each pipe at tunnel portal. (See Table V.) 
Impuls¢_Turbines—Penstock supply to each 35,000-hp. unit 
is contre .@ by a 36-in., high-pressure, cast-steel, hydraulic, 
cylinder-operated gate valve. A third gate valve is located 
on a cross-connection between the two penstocks, to make 
possible the use of both lines in serving low load on one unit, 
thereby reducing pipe friction losses. Each turbine has a 
main power nozzle and an auxiliary relief nozzle. Speed 
controlled automatically by inclosed, oil-pressure, direct- 
motion governor, actuated by central oil pressure system for 
both units. Prime movers and control equipment made by 
the Pelton Water Wheel Company. (See Table VI.) 
Generators—Generators are revolving field type, direct 
connected to hydraulic turbines. Classification: Sixteen 
pole, 25,000 kva., 20,000 kw., 0.8 power factor, 11,000 volt, 
three phase, 60 cycle. [1 R?==1,380,000 Ib./ft.2. Excitation 
by separate units, driven at 900 r.p.m. by 450-hp. impulse 
turbine. Ventilation effected through the use of air washers 
at rear of power house, air passing through generators 
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structural steel frame; composition roof, steel sash; switch 
board, battery room and switch cells on balcony annex. Di- 
mensions: length, 132 ft.; width, 47 ft.; height, 33ft. from 
operating floor to crane rail. 


MISCELLANEOUS 


Operators’ Quarters—Located half a mile north of power 
house on opposite side of river; five cottages and operators’ 
clubhouse. 


Remote Control—Visual water levels and valve position 
indication at power house, as well as operation of the valves, 
is accomplished from power house, by remote control system. 
At main reservoir ten positions (from closed to open) of the 
needle valves are effected; likewise ten positions are provided 
at the cylinder gate controlling intake to tunnel No. 2. 
Sluice gates at tunnel No. 1 intake have but two remotely 
operated positions—viz., open and closed. Butterfly valves, 
similarly, are remotely operated to open or closed position. 
Eléctric interlock prevents the opening of butterfly valve 


TABLE I—DAMS 


Cubie Spillway Reservoir Drainage 
: Height Length Ydge Capacity Capacity Area 
Unit Function Type (Ft.) (Ft.) in Dam _ (Sec. Ft.) (Acre-Ft.) (Sq. Mi.) 
Three Lakes Dam .... Storage for milk ranch conduit... Rockfill....... 24 530 250 500 1.0 
Smail Diversion Dams (17). . . Feeding milk ranch conduit..... Concrete 3to 5 10 to 30 Varying Nominal Varying 
Bucks Creek Storage Dam Main storage works , . Rock fill 118 1,220 326,000 7,000 116,000 28.0 
Bucks Creek Diversion Dam . Diversion to tunnel No. 2 and 
etorage........ hans . Constant-angle arch 93 500 19,000 7,700 6,415 *36.4 
Grizzly Creek Forebay Dam. Forebay awe Constant-angle arch 98 500 17,000 3,200 1,239 12.8 


* Including milk ranch conduit drainage area. 








TABLE II—RESERVOIRS 


Main Three 
Storage Diversion Forebay Lakes 
Reservoir Reservoir ervoir Reservoir 
Spillway elevation. . es .. 5,155.0 5,022 4,315 6,071.3 
El. top of flashboards.... 5,162.5 5,029 .320 *e ; 
av (acre-ft.) at ‘spillway 
crest Lethon .... 101,926 5,422 1,044 1,000 
Ca) acity “(acre-ft.) at top of 
aehboards............... ... 116,000 6,415 Oe finteeus 


Area (acres) at max. capacity..... 1,977 46.6 ° 8 50+ 


TABLE IlI—MILK RANCH CONDUIT 
(Welded steel pipe, soil-proofed and buried) 


pee Jad ; oe 8.05 miles 
Diameter, upper end 23 in. 
Diameter, lower end ‘ 36 in. 
Maximum head ‘ 100 ft. 
Capacity, upper end 20 c.f.s. 
Capacity, lower end . ofs 


Hydraulic grade... 12 ft. per 1,000 ft. 


TABLE IV—TUNNELS 


Length Cross-section 
Unit (Ft.) Adits (Sq. Ft.) 
Tunnel No. 1 (lower tunnel). ...... *9,500 One Unlined, 64.0 
Lined, 43.0 
Tunnel No. 2 (upper tunnel)....... 5,650 None Unlined, 50.4 
Lined, 34.0 


* Exclusive of adit. 


Grade Max. Max 
(Ft. Per Head Capacity 
Thousand) - Lining (Ft.) (Sec.Ft.) Intake Control 
3 838 99 270 Two 36x72-in. sluice gates 
a3 1,593 61 164 One 5-ft. dia. cyl. gate 





TABLE V—PENSTOCKS 
(Two parallel lines, 7 ft. apart on centers) 


Inside Dia. (In.)—~ 


Length Upper Lower 

Kind of Pipe (Ft.) nd End 
MR 08 28 Ces RARE 2,056.1 54 42 
Banded 2,656. 13 36 36 


* Exclusive of bands. t Each pipe line. 


and out ducts at front of building. Generators made by the 
General Electric Company. 

Transformers—Three outdoor, 8,333-kva., single-phase, 60- 
cycle, water-cooled, 240/11-kv., Y-connected transformers 
made by the General Electric Company. 

Cranes—Two 50-ton traveling cranes, each having a 
capacity of 50 tons on the main hoist and ten tons on the 
auxiliary hoist. 

Power House—Reinforced-concrete substructure on rock; 








TABLE VI—POWER HOUSE EQUIPMENT 


Prime movers. 5 ee aes Two double overhung impulse turbines 
Capacity, each unit... : ostccus SO 
Stes oa cea % eae 450 r.p.m. 

See occ ccay acces c+saes 2,561. 62 ft. 

Ss ck ch niet ua ch eaaeaene 8.05 in : 

Buckets on each runner............ be 17 

ee a gccnanabe = voit, ‘25,000 kva.,; 60 cycle, 
three 

sos 165,000 (present) 
Transmission voltage............ ee { 220,000 (ultimate) 








Thickness of Metal 


Max. (In.) Velocity Max. 
Head Upper Lower (Max.) Capacity 
(Ft.) nd End Ft. Per Sec. (Ft. Per Sec.) 

1,249.00 i 1} 12.5 120 
2,561.62 *19/32 *63/64 16.9 +120 





until its bypass valve has been opened. Trash racks at the 
reservoirs, although motor powered, are not remotely 
operated. 





To Build Longest Bridge in Africa 

What will rank as one of the longest bridges on the 
whole of the African continent is about to be constructed 
across the River Benue at Makurdi, 290 miles inland 
from Port Harcourt on the Eastern Division of the 
Nigerian Railway, in order to provide better facilities for 
rail and road traffic than is possible with the existing 
train ferry service. The bridge will comprise thirteen 
spans with a total length between abutments of 2,584 ft. 
The contract for the whole of the works has been 
awarded to Sir William Arrol, Ltd., of Glasgow, on a 
tender of £960,504 ($4,802,520), and a period of 44 


years from date is allowed for the completion of structure. 
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operations. W. 


for the underwriters and J. 


ENGINEERING 


A. Brackenridge is consulting engineer 
D. Galloway is consulting 
engineer for the Great Western Power Company. 


Engi- 


neering work on the project was done by the Constant 
Ross White is resident 
engineer on the development as a whole for the Feather 


Angle Arch Dam Company. 


River Company. 


The accompanying plan and profile shows the rela- 


tion of the major features of 


the work, 
most spectacular feature—namely, 


of which the 


the construction of 


the high-head penstocks—will be described in detail in a 


subsequent article. 


on the major features is appended. 


Dams 


A résumé of statistical information 


Bucks Creek Storage Dam—Combination derrick-laid an 
loose rock fill with concrete gravity retaining wall and cuto 


at upstream toe. 
crete slab. 
to 1. 


Upstream slope, 1.4 te 
Width of crest, 12 ft. 


Upstream face protected by reimforced-cor 


» 1; downstream slope, 1 


Outlet work consists of tw 


30-in. needle valves (hand-motor operated) discharged fror 
two 30-in. riveted steel pipes carried through Base of dam i 


reinforced-concrete culvert. 


Intake to sluice pipes throug! 


two 42-in. sluice gates hand operated from reinforced-con 
crete tower on upstream face of dam containing motor 
(See Table T.) 


Bucks Creek Diversion Dam—Constant-angle arch, 93 ft 


operated trash racks and rakes. 


high. 


Contraction joints on approximately 60-ft. centers 


Two spillways; one (emergency) over middle erest of dan 


and the other 
to a point below downstream toe. 
7,700 sec.-ft. 
from 


emergency spillway 
(See 


Tables I and IV.) 


bridge, 


a concrete-lined channel from one end of dan 


Total spillway capacity 


Dam has one 24-in. sluice gate, hand operatec 
discharging near base 


Grissly Creek Forebay Dam—Constant-angle arch, 98 ft 


high. 


Contraction joints on 65-ft. 
it. long over middle crest of dam, discharging 


centers, 


Spillway 100 
,200 sec.-ft. 


Dam has one 24-in. sluice gate, hand operated from crest of 


dam, 


lables I and IV.) 


discharging through the dam near the base. 


(See 


Three Lakes Dam—Loose rock fiil. 24 ft. high, with com- 


pacted earth fill on water side. 
Slope of water face, 25 to 1; 


to 1; freeboard at maximum high water, 6 ft. 


consist of 
trolled by 


20-in. 
20-in. gate v 


Water slope riprap protected. 
slope of downstream face, 14 


Outlet works 


cast-iron pipe through base of dam con- 
valve in house at toe of dam. Down- 


stream flange of valve connects with short length of pipe, to 
flange of which disks with varying size orifices may be 
bolted, thereby relieving the gate valve of throttling service. 
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~ sense -~ see 


Penstocks—Penstocks are Sipported: on concrete piers 





BUCKS CREEK DIVERSION DAM UNDER CONSTRUCTION 


The construction railroad passes just behind the material bunkers on far side of dam. 





above ground all the way from 
portal of tunnel No. 1 to power 
house, where each pipe has a 
Y-branch to wheels. Upper sec- 
tion of the line, which is triple- 
riveted double-butt strap pipe, 
was fabricated by the Western 
Pipe & Steel Company. Lower 
section of line down to 
Y-branches at power house is 
uniformly 36 in. inside diameter, 
Ferrum, banded pipe. Pipes from 
Y-branches to wheels are Fer- 
rum, banded, 26-in. inside diam- 
eter. Each penstock contains 
sixteen vertical bends and one 
alignment bend, concrete, grav- 
ity-type anchorages being pro- 
vided at bends. Expansion joints 
located below each anchor. 
Lower portion of line designed 
for a maximum pressure equiva- 
lent to static head; middle and 
upper portions designed for static 
head plus water hammer caused 
by instantaneous gate closure. 
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Butterfly ¥alve in each pipe at tunnel portal. (See Table V.) 


Impuls¢ Turbines—Penstock supply to each 35,000-hp. unit 
is contre ya by a 36-in., high-pressure, cast-steel, hydraulic, 
cylinder-operated gate valve. A third gate valve is located 
on a cross-connection between the two penstocks, to make 
possible the use of both lines in serving low load on one unit, 
thereby reducing pipe friction losses. Each turbine has a 
main power nozzle and an auxiliary relief nozzle. Speed 
controlled automatically by inclosed, oil-pressure, direct- 
motion governor, actuated by central oil pressure system for 
both units. Prime movers and control equipment made by 
the Pelton Water Wheel Company. (See Table VI.) 


Generators—Generators are revolving field type, direct 
connected to hvdranlic turhinec CAaantB os 
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structural steel frame; composition roof, steel sash; switch 
board, battery room and switch cells on balcony annex. Di 
mensions: length, 132 ft.; width, 47 ft.; height, 33ft. from 
operating floor to crane rail. 


MISCELLANEOUS 


Operators’ Ouarters—Located half a mile north of power 


house on opposite side of river; five cottages and operators’ 
clubhouse. 


Remote Control—Visual water levels and valve position 
indication at power house, as well as operation of the valves, 
is accomplished from power house, by remote control system. 
At main reservoir ten positions (from closed to open) of the 

2s are effected; likewise ten positions are provided 
nder gate controlling intake to tunnel No. 2 
s at tunnel No. 1 intake have but two remotely 
sitions—viz., open and closed. Butterfly valves, 
re remotely operated to open or closed position. 
erlock prevents the opening of butterfly valve 


Cubic Spillway Reservoir Drainage 
eight Length Ydge. Capacity Capacity Area 
Ft.) (Ft.) in Dam (Sec. Ft.) (Acre-Ft.) (Sq. Mi.) 
24 a ee 250 500 1.0 
to 5 10 to 30s css oad Varying Nominal Varying | 
18 1,220 326,000 7,000 116,000 28.0 
93 500 19,000 7,700 6415 936.4 
98 500 17,000 3,200 1,239 12.8 


TABLE III—MILK RANCH CONDUIT 
(Welded steel pipe, soil-proofed and buried) 


Pee ae ..... 8.05 miles | 
end. « bba ee eweaen 23 in 
es pee : 36 in. 
= 0s CUS Gade ° 100 ft. 
ond + «kee See. « 20 c.f.8. 


nd 6os2ba sd ceeeae. . ofs. 
i 12 ft. per 1,000 ft. 


Max. Max 

Head Capacity { 

Lining (Ft. (Sec.Ft.) Intake Control ; 

838 99 270 Two 36x72-in. sluice gates : 

1,593 61 164 One 5-ft. dia. cyl. gate | 

Led 

> TABLE V—PENSTOCKS 1 
'wo parallel lines, 7 ft. apart on centers) | 
: Thickness of Metal i 
Inside Dia. (In.)—~ Max. (In.) Velocity Max. 
1 Length Upper Lower Head Upper Lower (Max.) Capacity { 
. Kind of Pipe (Ft.) End End (Ft.) ad End Ft. Per Sec. (Ft. Per Sec.) 
Riveted K7%5 5 2,056.1 54 42 1,249.00 i 1} 12.5 120 i 

A Banded 2,656. 13 36 36 2,561.62 *19/32 *63/64 16.9 +120 


* Exclusive of bands. 


t Each pipe line. 











n and out ducts at front of building. Generators made by the until its bypass valve has been opened. Trash racks at the 
r General Electric Company. reservoirs, although motor powered, are not remotely 
» Transformers—Three outdoor, 8,333-kva., single-phase, 60- operated. 


cycle, water-cooled, 240/11-kv., Y-connected transformers 
made by the General Electric Company. 

Cranes—Two 50-ton traveling cranes, each having a 
capacity of 50 tons on the main hoist and ten tons on the 
auxiliary hoist. 

Power House—Reinforced-concrete substructure on rock; 








\- TABLE VI—POWER HOUSE EQUIPMENT i : 1 | St 

S Prime movers. Fees che Two double overhung impulse turbines Tail and road traffic than is possible with the existing 

r, seuaeity, on each unit. Peter eet ik SUOE SS) 3 train ferry service. The bridge will comprise thirteen Ie 

d Static head... 2,361.62 ft spans with a total length between abutments of 2,584 ft. i 
MN a os, |g ae vewe) 8.05 in f 

\- Buckets ome each runner. Sr See uk The contract for the whole of the works has been 

COS ose ecore ° . ° Vout, '. “9 . eaee 
(d ra three : awarded to Sir William Arrol, Ltd., of Glasgow, on a 


ic Transmission voltage................ { }56'000 (alienate) 





e =— 





To Build Longest Bridge in Africa 


What will rank as one of the longest bridges on the 
whole of the African continent is about to be constructed 
across the River Benue at Makurdi, 290 miles inland 
from Port Harcourt on the Eastern Division of the 
Nigerian Railway, in order to provide better facilities for 


tender of £960,504 ($4,802,520), and a period of 44 
years from date is allowed for the completion of structure. 
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operations. W. A. Brackenridge is consulting engineer 
for the underwriters and J. D. Galloway is consulting 
engineer for the Great Western Power Company. Engi- 
neering work on the project was done by the Constant 
Angle Arch Dam Company. Ross White is resident 
engineer on the development as a whole for the Feather 
River Company. 

The accompanying plan and profile shows the rela- 
tion of the major features of the work, of which the 
most spectacular feature—namely, the construction of 
the high-head penstocks—will be described in detail in a 
subsequent article. A résumé of statistical information 
on the major features is appended. 

Dams 


Bucks Creek Storage Dam—Combination derrick-laid and 
loose rock fill with concrete gravity retaining wall and cutoff 
at upstream toe. Upstream face protected by reinforced-con- 
crete slab. Upstream slope, 1.4 to 1; downstream slope, 1.5 
to 1. Width of crest, 12 ft. Outlet work consists of two 
30-in. needle valves (hand-motor operated) discharged from 
two 30-in. riveted steel pipes carried through base of dam in 
reinforced-concrete culvert. Intake to sluice pipes through 
two 42-in. sluice gates hand operated from reinforced-con- 
crete tower on upstream face of dam containing motor- 
operated trash racks and rakes. (See Table I.) 

Bucks Creek Diversion Dam—Constant-angle arch, 93 ft. 
high. Contraction joints on approximately 60-ft. centers. 
Two spillways; one (emergency) over middle crest of dam 
and the other a concrete-lined channel from one end of dam 
to a point below downstream toe. Total spillway capacity, 
7,700 sec.-ft. Dam has one 24-in. sluice gate, hand operated 
from emergency spillway bridge, discharging near base. 
(See Tables I and IV.) 

Grissly Creek Forebay Dam—Constant-angle arch, 98 ft. 
high. Contraction joints on 65-ft. centers. Spillway 100 
it. long over middle crest of dam, discharging 3,200 sec.-ft. 
Dam has one 24-in. sluice gate, hand operated from crest of 
dam, discharging through the dam near the base. (See 

lables I and IV.) 


Three Lakes Dam—Loose rock fill. 24 ft. high, with com- 
pacted earth fill on water side. Water slope riprap protected. 
Slope of water face, 25 to 1; slope of downstream face, 13 
to 1; freeboard at maximum high water, 6 ft. Outlet works 
consist of 20-in. cast-iron pipe through base of dam con- 
trolled by 20-in. gate valve in house at toe of dam. Down- 
stream flange of valve connects with short length of pipe, to 
flange of which disks with varying size orifices may be 
bolted, thereby relieving the gate valve of throttling service. 





BUCKS CREEK DIVERSION DAM UNDER CONSTRUCTION 
The construction railroad passes just behind the material bunkers on far side of dam. 
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ASSEMBLING UNITS IN THE POWER HOUSE 
Note the radial lug type of bucket fastening. 


Velocity of flow of water through dam along outlet pipe 
minimized by eight concrete collars, 10 in. wide cast on pipe. 
(See Table I.) 
TUNNELS, CONDUITS AND PENSTOCKS 

Tunnel No, 1—Pressure tunnel from Grizzly Creek fore- 
bay to head of penstocks. Intake structure consists of rein- 
forced-concrete tower with two hand-motor-operated 36x72- 
in. sluice gates. (See Table IV.) 
Tunnel No. 2—From Bucks Creek diversion dam to 
Grizzly Creek. Intake structure consists of reinforced-con- 
crete tower with hand-motor-operated 5-ft. cylinder gate. 
Tunnel has free delivery into Grizzly Creek. (See Table IV.) 
Surge Chamber—Lower end of tunnel No. 1, where it joins 
the penstocks, is enlarge’ “rm a 17,000-cu.ft. chambe: 
connecting with a surfe ver and spillway through a 
shaft 6 ft. 8 in. in dias and 100 ft. in depth. Structure 
concrete lined throughout. 
Milk Ranch Conduit—Diverts from Milk Ranch Creek 
below Three Lakes dam and discharges into Bucks Creek 
diversion reservoir, 8.05 miles away. Seventeen interme- 
diate diversions are conveyed into the main pipe by twelve 
18-in. standpipes extended up the hillside above hydraulic 
gradient. Vacuum relief valves at approximately 1,000-it. 


intervals. Pipe made by the Western Pipe & Steel Company. 
(See Table III.) 


Penstocks—Penstocks are supported on concrete piers 
above ground all the way from 
portal of tunnel No. 1 to power 
house, where each pipe has a 
Y-branch to wheels. Upper sec- 
tion of the line, which is triple- 
riveted double-butt strap pipe, 
was fabricated by the Western 
Pipe & Steel Company. Lower 
section of line down to 
Y-branches at power house is 
uniformly 36 in. inside diameter, 
Ferrum, banded pipe. Pipes from 
Y-branches to wheels are Fer- 
rum, banded, 26-in. inside diam- 
eter. Each pehstock contains 
sixteen vertical bends and one 
alignment bend, concrete, grav- 
ity-type anchorages being pro- 
vided at bends. Expansion joints 
located below each anchor. 
Lower portion of line designed 
for a maximum pressure equiva- 
lent to static head; middle and 
upper portions designed for static 
head plus water hammer caused 
by instantaneous gate closure. 
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Butterfly yalve in each pipe at tunnel portal. (See Table V.) 
Impuls¢, Turbines—Penstock supply to each 35,000-hp. unit 
is contre wil by a 36-in., high-pressure, cast-steel, hydraulic, 
cylinder- operated gate valve. A third gate valve is located 
on a cross-connection between the two penstocks, to make 
possible the use of both lines in serving low load on one unit, 
thereby reducing pipe friction losses. Each turbine has a 
main power nozzle and an auxiliary relief nozzle. Speed 
controlled automatically by inclosed, oil-pressure, direct- 
motion governor, actuated by central oil pressure system for 
both units. Prime movers and control equipment made by 
the Pelton Water Wheel Company. (See Table VI.) 
Generators—Generators are revolving field type, direct 
connected to hydraulic turbines. Classification: Sixteen 
pole, 25,000 kva., 20,000 kw., 0.8 power factor, 11,000 volt, 
three phase, 60 cycle. I’ R*?=1,380,000 Ib./ft.. Excitation 
by separate units, driven at 900 r.p.m. by 450-hp. impulse 
turbine. Ventilation effected through the use of air washers 
at rear of power house, air passing through generators 
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structural steel frame; composition roof, steel sash; switch- 
board, battery room and switch cells on balcony annex. Di- 
mensions: length, 132 ft.; width, 47 ft.; height, 33ft. from 
operating floor to crane rail. 


MISCELLANEOUS 


Operators’ Quarters—Located half a mile north of power 
house on opposite side of river; five cottages and operators’ 
clubhouse. 


Remote Control—Visual water levels and valve position 
indication at power house, as well as operation of the valves, 
is accomplished from power house, by remote control system. 
At main reservoir ten positions (from closed to open) of the 
needle valves are effected; likewise ten positions are provided 
at the cylinder gate controlling intake to tunnel No. 2. 
Sluice gates at tunnel No. 1 intake have but two remotels 
operated positions—viz., open and closed. Butterfly valves, 
similarly, are remotely operated to open or closed position. 
Electric interlock prevents the opening of butterfly valve 





TABLE I—DAMS 


Cubie Spillway Reservoir Drainage 
; Height Length Ydge Capacity Capacity Area 
Unit Function Type (Ft) (Ft. in Dam (See. Ft.) (Acre-Ft.) (Sq. Mi.) 
Three Lakes Dam..... . Storage for milk ranch conduit... Rockfill....... 24 om 250 500 1.0 
Smail Diversion Dams (17). . en ng milk ranch conduit..... Concrete 3to 5 10 to Varying Nominal Varying 
Bucks Creek Storage Dam Main storage works . Rock fill 118 l, O20 326,000 7,000 116,000 28.0 
Bucks Creek Diversion Dam Diversion to tunnel No. 2 and 
etorage........ . sees... Constant-angle arch 93 500 19,000 7,700 6,415 *36.4 
Grizzly Creek Forebay Dam. Forebay Constant-angle arch 98 500 17,000 3,200 1,239 12.8 


* Including milk ranch conduit drainage area. 


TABLE II—RESERVOIRS 


Main Three 
Storage Diversion Forebay Lakes 
Reservoir Reservoir oir Reservoir 
Spillway elevation. . es .»  S99:0 See 4,315 6,071.3 
El. top of flashboards . 5,162.5 5,029 4,320 7 a 
Cc — (acre-ft.) at spillway 
ey ee ite mex png re 5,422 1,044 1,000 
Capacity (acre-ft.) at top of 
PN tac 50 Naka so os 5 116,000 6,415 RI sie a 


Area (acres) at max. capacity... .. 1,997 146.6 40.8 50+ 


TABLE III—MILK RANCH CONDUIT 
(Welded steel pipe, soil-proofed and buried) 


Teme: os... <5* es 8.05 miles 
Diameter, upper end. 23 in. 
Diameter, lower end 36 in. 
Maximum head 100 ft. 
Capacity, upper end 20 o.f.8. 
Capacity, lower end . ofs. 


Hydraulic grade 12 ft. per 1,000 ft. 


TABLE IV—TUNNELS 


Length Cross-section 
Unit (Ft.) Adits (Sq.Ft.) 
Tunnel No. 1 (lower tunnel). ...... *9,500 One Unlined, 64. 2 
Lined, 43.0 
Tunnel No. 2 (upper tunnel)....... 5,650 None Unlined, 50.4 
Lined, 34.0 


* Exclusive of adit. 


Grade Max Max 
(Ft. Per Head Capacity 
Thousand) - Lining (Ft. (Sec.Ft.) Intake Control 
5.25 838 99 270 Two 36x72-in. sluice gates 
3.3 1,593 61 164 One 5-ft. dia. cyl. gate 





TABLE V—PENSTOCKS 
(Two parallel lines, 7 ft. apart on centers) 


Inside Dia. (In.)—~ 


Length Upper Lower 

Kind of Pipe (Ft.) nd End 
MU eas oie stacked 2,056.1 54 42 
Banded ‘ ; 2,656. 13 36 36 


* Exclusive of bands. t Each pipe line. 





and out ducts at front of building. Generators made by the 
General Electric Company. 

Transformers—Three outdoor, 8,333-kva., single-phase, 60- 
cycle, water-cooled, 240/11-kv., Y-connected transformers 
made by the General Electric Company. 

Cranes—Two 50-ton traveling cranes, each having a 
capacity of 50 tons on the main hoist and ten tons on the 
auxiliary hoist. 

Power House—Reinforced-concrete substructure on rock; 








TABLE VI—POWER HOUSE EQUIPMENT 


ee ei os oe ke s oeewia es Two dontie overhung impulse turbines 
Capacity, each unit........ re ... 35,000 
Ce acco tsi pe tobe aaa 450 ie c 
MUR ooo a skies yk Can cwee be cwawes 2,561. 62 ft. 
SO Sood cov ip dans agp cha ceed 8.05 in. . 
Buckets on each runner................ 17 
Ua eins ckos pvclavees 11,000 vost, *25,000 kva., 60 cycle, 
165,000 (present) 

: £ present 

Transmission voltage..............-- { 220,000 (ultimate) 











Thickness of Metal 


Max. (In.) Velocity Max. 
Head Upper Lower (Max.) Capacity 
(Ft.) id End Ft. Per Sec. (Ft. Per Sec.) 

1,249.00 j 1} 12.5 120 
2,561.62 *19/32 *63/64 16.9 +120 


until its bypass valve has been opened. Trash racks at the 
reservoirs, although motor powered, are not remotely 
operated. 





To Build Longest Bridge in Africa 

What will rank as one of the longest bridges on the 
whole of the African continent is about to be constructed 
across the River Benye at Makurdi, 290 miles. inland 
from Port Harcourt on the Eastern Division of the 
Nigerian Railway, in order to provide better facilities for 
rail and road traffic than is possible with the existing 
train ferry service. The bridge will comprise thirteen 


spans with a total length between abutments of 2,584 ft. 
The contract for the whole of the works has been’ 


awarded to Sir William Arrol, Ltd., of Glasgow, on a 
tender of £960,504 ($4,802,520), and a period of 44 


years from date is allowed for the completion of structure. 
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Oil Field Problems and Practices 
in Road Building 


Demand for Good Roads Greatest During Oil Rush 
but Time Too Valuable Then for Road 
Work—Some Notable Exceptions 


By A. H. Riney 
Chief Engineer, Phillips Petroleum Company, 
Bartlesville, Okla. 
S A general rule oil field roads, turing infancy, exist 
by circumstances ; during middle life, by reasonable 
care, and during old age, by virtue of past attention. 
During the initial boom period of a field, when depend- 
able traffic routes are most needed, roads always seem to 
be at their worst. By the time the big rush is over and 
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ACROSS-CANYON HIGHWAY BUILT TO DRILL WILDCAT 
(TRIAL) WELL 


activity has settled down for the long period of steady 
operation, highways have been or are being improved for 
the light traffic which alone remains to use them. When 
the end of the field approaches, roads that have been 
constructed usually are thrown upon their own resources 
to remain intact until the end. 

Those who have been through the experience of a big 
oil field boom can readily understand why road building 
receives so little attention at the time roads are most 
needed. Gold is gold, and so is oil and, once discovered, 
neither can be left unappropriated. A rush begins almost 
overnight. To get there with materials is the main urge, 
and oil fields always demand great quantities of things at 
the start. 

What individual under these boom circumstances will 
sacrifice valuable time to build a better road so long as 
he can manage to move his own materials in some manner 
or other over the existing roads? Not so much is it the 
money cost involved as it is the valuable time required. 
Most probably the oil company has thrown the burden of 
material movement onto the shoulders of a hauling con- 
tractor, thus minimizing its own direct interest in the 
condition of the highway. This being the case, the haul- 
ing contractor will not unhitch his revenue-earning teams 
or postpone loading his money-making trucks just to 
apply them to the good task of constructing a road that 
someone else is to destroy shortly afterward. Let us 
always bear in mind that oil fields have the habit of 
occurring in sparsely settled communities, where the local 
or county governments cannot immediately assume all of 
the responsibilities so suddenly thrust upon them. 
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Exceptions to the Rule—In spite of these dreary pic- 
tures of the typical oil field road condition, there exis: 
certain outstanding exceptions to the rule. A few oi! 
fields are favored with the presence of operators wh 
take the situation into their own hands or perhaps enlis' 
the aid of other progressive operators, and set to wor! 
building roads right at the beginning of development. 

An outstanding illustration of co-operation along thes: 
lines is that of recent date wherein the Indian Territory 
Illuminating Oil Company, a large operator in the world. 
famous Seminole oil field of Oklahoma, assumed the 
initiative in constructing a road system to serve the boom 
ing Little River Pool of that district. The point of inter 
est in this case is not the details of construction so much 
as it is the use of systematic methods for promoting and 
completing the development of the road system, a pro- 
cedure unique in oil field experience. 

For several days actual census data were collected to 
determine the number of vehicles that were making the 
brave attempts to travel over the existing byways leading 
to the Little River Pool operations. One typical day’s 
traffic summary was as follows: Automobiles, 1,591; 
light auto trucks, 180; heavy auto trucks, 180; trams, 
62; heavy hauling tractors with trailers, 5, and eques- 
trians, 21. 

The accompanying map shows that the route selected 
leaves the Oklahoma state highway route No. 3 on a 
southerly course, and after progressing some distance 
into the pool proper, crosses the stream known as Little 
River and continues thence to the border of present 


No. 3 
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ASSESSMENT DISTRIBUTION PLAN FOR OKLAHOMA 
OIL FIELD ROAD 
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A TEAM LOAD FOR AN OIL FIELD ROAD 
Only on well-kept roads can such loads as this be transported. Much of the oil field hauling is of 
very heavy equipment. This is an exceptional oil field road. 


drilling limits, which is its terminus until additional drill- 
ing pushes the border line farther out into undeveloped 
territory. The construction specifications for this road 
called for earth grading only, except for several stretches 
that required the addition of rock surfacing to bear heavy 
loads over soft spots. Its total cost was approximately 
$15,000 plus a bridge expenditure of $8,000, making a 
total of $23,000. 

Cost Assessment Plan—The basis of cost assessment 
was according to the amount of acreage served, and these 
assessments were adjusted in accordance with the length 
of the road traveled in reaching the assessed property. 
Only those leases to reach which required crossing the 
bridge were assessed for the cost of the bridge. The 
map shows these amounts as assessed against each lease, 
the prefix R before each figure indicating road assessment 
and the prefix B indicating bridge assessment. The 
shaded outlines indicate the territory bearing road assess- 
ment and bridge assessment. The oil operators served 
realize that their share of the cost is a very good invest- 
ment and are gladly paying. This systematic oil field 


road-building job was promoted through the efforts of 
M. J. Kirwan, general manager, and S. M. Gilkey, assist- 
ant manager of the production division of the I.T.1.O. 
company. 

Texas Panhandle Case—The Panhandle field of Texas 
also offers us some good examples of progressive oil field 





TRAFFIC JAM AT A BRIDGE 


This is a bridge on the road built by the assessment plan 
illustrated and described, 


road construction. At the time of the boom development 
no railroad existed closer than 30 miles from the field. 
All transportation from railroad was by auto trucks, of 
which there were many hundreds, and practically all of 
them were of great hauling capacity. Day and night they 
rushed back and forth between the railroad town of 
Panhandle and the field in an almost futile attempt to 
relieve the never-ending influx of freight shipments. At 
times freight receipts compared on equal or greater ton- 
nage bases with those of many of the largest freight 
terminals of the Santa Fe railroad. 

The cry for more materials in the field accelerated the 
efforts of the truckers. Many times the 30-mile stretch 
of dirt road—yes, often, mud road—was practically 





A TRUCK LOAD FOR AN OIL FIELD ROAD 


Oil field trucking contractors, being paid on tonnage basis, 
often overload their trucks. This makes the necessity for 
passable roads even more important. Here is a 15-ton 
engine to be used in generating electricity at a gasoline 
plant, being hauled on the bed of a 5-ton truck. 


traffic bound. When impassable places were approached, 
the trucks would travel across open prairie or use any 
other method that might make it possible to reach the 
destination. Before the matter of highway construction 
could be handled by the county government through a 
bond election a branch line of the railroad was rushed 
through to the field. Now, after the big demand is over, 
a permanent concrete highway is in process of construc- 
tion, all of the grading having been completed and the 
concrete culverts coristructed. 

The topography of the Panhandle field proper is 
very rough and is cut through by the Canadian River 
and its numerous tributaries, all of which have formed 
wide canyons 250 to 300 ft. deep. A producing field 
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exists on both sides of the river, but in the early days 
of the field (1926) in order to get to an opposite side one 
had to drive 75 miles or more by way of the nearest 
bridge. In the beginning the county entered into agree- 
ment with the bridge company for the construction of a 
2,500-ft. steel highway toll bridge, supported by steel-pipe 
concrete-filled piles. As an illustration of the uncertainty 
of initial oil field highway location, let it be known that 
although this steel bridge was located where it was 
thought the trend of the field was progressing so as to 
make this the logical crossing for a main highway, before 
construction was half over developments proved that the 
field would extend in an entirely different direction. 
Accordingly this highway route was abandoned, and the 
bridge, although completed for more than a year, has 
been used only slightly. Now a second similar bridge is 
under construction at a point 5 miles upstream on the 
finally adopted main highway crossing. In addition to 
these two bridges, a third of wood-piling construction 
built by the Rock Island railroad several miles still far- 
ther upstream is used also as a vehicle crossing. 

The construction of the main highway through the 
field has been difficult, first, on account of the very rough 
topography, and second, on account of the great amount 
of oil field equipment and pipe lines to be moved. 
Whereas operators during boom days were satisfied to 
have roadways into and out of canyons having grades as 
high as 12 and 14 per cent, deep cuts through ridges and 
long side-hill cuts now have been made to carry the new 





UTAH CANYON CROSSED BY OIL FIELD ROAD 


A typical view of a 700-ft. deep canyon in Utah which 
serves as a barrier to the hauling of materials for a wild- 
cat well on 100,000 acres of leased land and across which a 
roadway is now being constructed by a Mid-Continent oil 


company. 





TRAFFIC JAM ON MAIN ST., BORGER, TEX. 
Road conditions even in streets of oil field boom towns dur- 


ing the rush period usually are very bad, as is shown in 
this illustration—the main street of Borger, Tex., during the 
early days. 


concrete highway on grades practically as easy as thos: 
employed in normal highway construction. 

This highway is approximately 15 miles long, ani 
practically all of it threads its way among the ey 
assembled oil derricks, storage tanks, gasoline plants and 
oil field equipment. It connects Borger, the largest town 
of Hutchinson County, with Stinnet, the county seat 
The crossing over the Canadian River is approximately 
midway, and is constructed entirely on a quicksand 
river bed. 

A Utah Problem—What any engineer would term a 
unique roadbuilding job but one that is typical of the kind 
often confronting the oil production man in his explora- 
tion of new territory in quest of oil was recently at- 
tempted in Utah. A Mid-Continent oil company is 
undertaking to test the oil possibilities of a geological 
structure outlined over an area of more than 100,000 
acres of lease. To reach this location with materials for 
drilling the wildcat test well, it is necessary first to travel 
over 50 miles of sandy hilly trail from the nearest rail- 
road. This part of the route, however, does not cause 
so much concern when one learns that almost in sight 
of the destination there is a canyon barrier about 700 ft. 
deep, to detour which would require 50 miles travel and 
the breaking of a trail. 

Due to the extreme width and irregularity of the 
canyon cross-section, all original hopes for the construc- 
tion of an aérial cableway, suspension bridge, incline 
railway track or other structural device were abandoned 
on the first investigation of the exploration party organ- 
ized to investigate the bottom of the canyon. Nature, 
however, proved good enough to supply one particular 
point in 15 miles of almost perpendicular rock walls 
where there was a chance for a winding roadway into and 
out of the canyon. It has been decided to undertake the 
construction of this roadway for the delivery only of the 
materials for this single wildcat well, a quantity of 
approximately 500 tons. 

Specifications call for a one-way roadway 14 ft. in 
width with a maximum grade of 12 per cent and curves 
of not Jess than 45 ft. radius. Its total length is 5.7 
miles, the rough canyon portion being more than 12,000 
ft. through solid red sandstone, except for a portion near 
the bottom, which is in loose disintegrated sand rock. 
Practically all of the roadway necessitates blasting out the 
side hill, using black powder. Due to the fact that a man 
can proceed over the route only with the aid of ropes and 
rope ladders at certain points, work must progress from 
one end only. 

The cost will be many thousand dollars, and the chances 
are all in favor of these efforts being in vain, for the 
“batting average” of wildcat wells is very low indeed. 
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Ferric Salts as Coagulants for Activated 


Sludge Prior 


to Filtration 


Studies by the Sanitary District of Chicago Show That a New Coagulant, 
Chlorinated Copperas, Is Better Than Anything Before Tried 


By F. W. MontMan Ann J. R. PALMER 
Chief Chemist and Principal Assistant Chemist, 
Sanitary District of Chicago 


of sewage treatment during the past ten years the de- 

watering of excess activated sludge has been one of 
the most troublesome problems. The desirability and 
at times necessity of an efficient coagulant prior to filtra- 
tion has been recognized since the first experiments on 
the recovery of the sludge for fertilizer. 

Research at the Calumet sewage-works of the Sanitary 
District of Chicago has resulted in the discovery and 
development of a new coagulant, chlorinated copperas 
(ferrous sulphate), which has proved to be more effective 
than any chemical used heretofore for the coagulation of 
activated sludge. 

In 1923 it had been concluded as a result of experi- 
mental work that filter alum (aluminum sulphate) was 
the most satisfactory coagulant. Many coagulants had 
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FIG. 1—APPARATUS FOR PRODUCTION OF 
CHLORINATED COPPERAS 


been tested in these experiments, including sulphuric 
acid, heat, alum, dicalcium phosphate, bone ash, sulphur 
dioxide and filter-cel. The tests were made both on a 
laboratory scale and on a working scale, the latter with 
a plate-and-frame filter press, an American vacuum 
filter and a large Oliver vacuum filter. Since April, 
1923, the activated sludge produced at the Calumet 
sewage-works has been filtered on an Oliver filter 11.2 
ft. in diameter and 14 ft. long, with a filter area of 495 
sq.ft. The sludge supplied to the filter has varied be- 
tween 96 and 97.5 per cent moisture, averaging 97 in 
1924 and 96.9 in 1925 and 1926. In general, alum has 
been applied in proportion to the concentration of solids 
in the sludge, although other factors, such as speed of 
the drum, age and type of filter cloth and seasonal vari- 
ations also influence the amount added. 

In November, 1924, an industrial waste from a paint 
factory, containing sulphites, spent acids, oils and 
metallic pigments, was introduced into the sewage 
treated at the plant. These wastes proved to be very 
germicidal. They were discharged intermittently, caus- 


ing wide ranges in the bacterial count, hydrogen-ion con- 
centration and dissolved oxygen of the plant influent. 
These conditions seriously affected the activated-sludge 
process. The filtration of the sludge became much more 
difficult. When using the same amounts of alum pre- 
viously used in 1924 (7 to 11 Ib. per 1,000 gal.) it became 
impossible to produce a satisfactory cake from the Oliver 
filter. Accordingly, in 1925 the amount of alum was 
greatly increased, in fact nearly doubled, averaging 17 
Ib. per 1,000 gal., as compared with 9.7 Ib. in 1924. The 
increased difficulty and expense of filtration served as 
an incentive to search for more efficient coagulants. 
Many laboratory filtration tests were made in March 
and April, 1925, using 250 c.c. of conditioned sludge 
upon No. 1 Whatman filter papers in 9-cm.-diameter 
Buchner funnels. 

Discovery of Value of Iron Salts—The discovery was 
made (J. R. Palmer) that ferric salts, particularly ferric 
chloride, greatly facilitated filtrations. Even the pre- 
liminary qualitative tests were sufficient to show the 
remarkable coagulative power of ferric chloride. The 
treated activated sludge is coagulated in large, tough 
flocs, easily visible in a glass cylinder. The difference 
in size of these flocs and those precipitated with alum 
was very perceptible. Comparative filtration tests also 
indicated that ferric salts were decidedly superior to 
analogous aluminum salts. The results of these tests are 
shown in Table I, based on the use of equal weights 
of all salts. However, this does not indicate the relative 
value of an equivalent weight of iron or aluminum as 
chloride, sulphate or nitrate. Later tests indicated that 
with an equivalent weight of iron or aluminum the 
chlorides filtered most rapidly, while the nitrates came 
next and the sulphates were slowest in filtration. In all 
instances the ferric salts were superior to the correspond- 
ing aluminum salts, while the best results obtained with 
any of the aluminum salts, namely the chloride, were 
but slightly better than the poorest of the ferric salts, 
ferric sulphate. 

Inasmuch as ferric chloride seemed most promising, 
a number of filtration tests were made in the laboratory 
on Buchner funnels, comparing varying amounts of 
aluminum sulphate with ferric chloride. The results of 
these tests indicated that as little as 5 Ib. of ferric 
chloride per 1,000 gal. of sludge was superior to 15 Ib. 
of alum. These tests were,made with a sludge of poor 
quality. When the sludge improved, somewhat later in 
the summer, there was still a decided advantage in the 
use of ferric chloride, as compared with alum, although 
the difference was not as marked as when the sludge 
was in poorer condition. Apparently the conditioning 
effect obtained with alum is affected more by the con- 
dition of the sludge than is the case with ferric chloride. 
Where the latter showed an improvement over alum with 
a fairly good sludge it showed a much greater improve- 
ment with poor sludge. 
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Composition and Cost of Iron Salts—Experiments on 
a larger scale required the purchase of commercial ferric 
chloride, but we found that this salt was not produced 
on a large scale, and that the minimum price was 6c. per 
lb., f.0.b. Chicago, compared with 1.5c. per lb. for alum. 
Ferric chloride is very corrosive and difficult to store, 
and although a number of chemical manufacturers ex- 
pressed interest in its manufacture, none offered any 
price inducement that would enable it to compete with 


TABLE I—COMPARISON OF EQUAL WEIGHTS OF IRON AND 
ALUMINUM SALTS 
April 11, 1925 


Time to Filter 
200 c.c. Filtrate 
Min 


Total Time of 
Filtration 
Min. 


Weight of Conditioner per |,000 
jal. Sludge 

10 Ib. aluminum sulphate Al2(SO4)s. 18H20 
10 Ib. aluminum nitrate AIl(NOs)s.9H20 
10 1b. aluminum chloride AIC Is .6H20 
10 Ib. ferric sulphate Fe2(SO«)s - 
10 Ib. ferric nitrate Fe(NOs)3.9H20 
10 Ib. ferric chloride FeCls.6H20 

Specific gravity of sludge 

Maximum vacuum 


1.014 
18 in. 


alum. An emergency might justify the high cost of ferric 
chloride but not ordinary conditions of filtration. 

Further tests were therefore made to compare other 
ferric salts with the chloride, and to consider ways in 
which such coagulants might be made and used. Since 
the coagulant must be dissolved before being used, it can 
be made in the form of a solution, obviating crystalliza- 
tion, drying and shipment. The following sources of 
ferric salts were investigated : 

Ferric Chloride: (1) Dissolving scrap iron in hydro- 
chloric acid and oxidizing with chlorine; (2) dissolving 
iron ore in hydrochloric acid; (3) bubbling liquid chlo- 
rine through water trickling over scrap iron. 

Mixture of Ferric Chlorine and Ferric Sulphate: (4) 
Oxidizing ferrous sulphate (copperas) with (a) air, 
(>) sodium nitrate and sulphuric acid, (c) chlorine; (5) 
dissolving iron ore and salt (NaCl) in sulphuric acid. 

All of these processes for producing ferric salts were 
tested, but were finally abandoned in favor of oxidation 
of copperas by chlorine. This procedure gives a mixture 
of 71 per cent ferric sulphate and 29 per cent anhydrous 
ferric chloride. 

6FeSO, + 3Cly = 2Fee(SO4)3 + 2FeCls. 

The chlorine required is theoretically one-eighth of the 

weight of the copperas : 


Molecular 
Weights 


Cl, : 2FeSO4.7H20 = 71:556 = 1:78 
This method of producing ferric salts has been known 
for a long time, and in fact was mentioned in the 1890 
Report of the State Board of Health of Massachusetts 
by Hiram F. Mills, in connection with the use of ferric 


——_ 
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salts as precipitants for sewage, at the time when chen 
ical precipitation was in vogue. In the section on Wate: 
Supply and Sewage, p. 738, he says: “A ferric salt ca: 
be made by oxidizing copperas with chlorine or wit! 
sulphuric acid and nitrate of soda.” 

. Production of Chlorinated Copperas—In the fall o: 
1925, a small plant was constructed for the productio 
of chlorinated copperas. With the assistance of the Wa! 
lace & Tiernan Company and the co-operation of Lim 
Enslow of the Chlorine Institute, apparatus was designe 
to chlorinate a charge of 1,400 Ib. of copperas. 

The equipment (Fig. 1) consists of a 44x72-in. lead 
lined tank, on top of which is mounted a vertical moto: 
connected to a rubber-covered steel shaft, on. the lower 
end of which is a special vulcanite turbine. This turbine 
operates at 1,800 r.p.m., and aids in dissolving the cop- 
peras as well as in diffusing the chlorine. The chlorine 
gas is passed through a 3-in. line directly under the tur- 
bine and is discharged through peripheral holes in the 
flange of the turbine disk. The absorption of gas is quite 
rapid, due to its highly diffused condition. Tests are 
made at intervals with potassium permanganate to deter- 
mine the degree of oxidation. It is possible to reach 98 
to 99 per cent oxidation without appreciable loss of 
chlorine, at a rate of absorption of approximately 15 Ib. 
per hour from two cylinders. 

Filtration Tests with Ferric Salts—Filtration tests with 
ferric salts have been made as follows: Laboratory 
tests: (1) Buchner funnels, filter paper; (2) filter leaf, 
covered with canvas. Small-scale tests: (1) American 
vacuum filter, 1.8 sq.ft. cloth area. Plant-scale tests: 
(1) Oliver vacuum filter, 495 sq.ft. cloth area. 

The first tests, described previously, were made on 
Buchner funnels, using filter paper. Further tests were 
made with a small filter leaf covered with the same mate- 
rial as used on the Oliver filter. This was a rectangular 
leaf with about }-sq.ft. filter area connected with pressure 
tubing to a graduated cylinder large enough to receive 
the filtrate. This graduate, in turn, was connected to the 
vacuum line. The leaf was immersed in the conditioned 
sludge after the vacuum had been applied, and kept 
submerged during a pick-up time corresponding to the 
pick-up on the Oliver filter at the time of the tests. It 
was then instantly removed and allowed to drain with the 
vacuum still on for a period corresponding to the drying 
time on the filter. In this manner it was possible to 
determine filtrability of a sludge as indicated by the vol- 
ume of filtrate passed through in a given time. A num- 
ber of tests of this nature were made on activated sludge 
from both the Calumet and the Des Plaines River sewage- 
works. The results obtained by this method are shown 
by the curves in Figs. 2, 3 and 4, using aluminum sul- 


TABLE II—COMPARATIVE RUNS ON OLIVER FILTER AT CALUMET WITH ALUM AND IRON SALTS 


Filter Feed ——————————_ ~ 
Lb. Conditioner 
per 1,000 Gal. 


Cake 
Removed 

Date Lb. 

4/22/25 15 Alum SNe tacae nig 

15 Ferric chloride ; 

20 Ferric chloride............ 

20 Alum as 

20 Copperas chlorinated......... 

25 Alum : 

16 Ferrio chloride................. ; 

14 Alum 

bh 7 re are 

20 Alum 


Length 
of 


Yield 
Dry Solids 
Lb. /Sq.Ft. / 

Min. 10 
Per Cent 
Basis 


—Filter Feed ——-———. 


Mois- 
ture 


Cake 
Moisture 


78.32 0.005 
48 0.015 
.93 0.023 
3 0.042 

0.081 

0.023 
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phate, chlorinated copperas and chlorine for conditioning 
agents. 

In Fig. 2 chlorinated copperas is compared with alum, 
using Calumet sludge. The optimum amount of ferric 
salt is about 24 Ib. per 1,000 gal. as compared with 14 Ib. 
for alum, but the rates of filtration are far greater with 
iron even when using the same weight as alum. The 
effect of chlorine alone is also shown in Fig. 2. An 
unsuccessful attempt was made to form ferric chloride 
from the iron present in the sludge, merely by applying 
chlorine. Apparently chlorine alone has little coagulating 
power. 

The results of similar tests on activated sludge from 
the Des Plaines River sewage-works are shown in Fig. 3. 
This sludge had almost exactly the same moisture con- 
tent as the Calumet sludge (97.82 Des Plaines and 97.75 
Calumet) and yet the optimum dosage for Des Plaines 


Cake 79.77% 


Based! on pounds 
Copperas before Chlorination, 


Calumet sludge, the optimum amount of ferric chloride 
was approximately 30 Ib. per 1,000 gal., as compared with 
24 lb. chlorinated copperas in Fig. 2. The increase is 
probably due to the use of 96.80 per cent sludge in Fig. 4 
as compared with 97.75 per cent used in Fig. 2. 

American and Oliver Filters—Tests were made at the 
Calumet works in June, 1925, with a small American 
filter, in co-operation with J. L. Mennell, representative 
of the United Filters Corporation. These tests indicated 
marked superiority of ferric chloride as compared with 
alum. Additional tests were later made at Houston, 
Texas, by Mr. Mennell, who has developed a control 
apparatus for adjusting the feed of coagulant. 

Test runs were made regularly during 1925 and 1926 
on the Oliver filter at the Calumet plant, using ferric 
chloride and chlorinated copperas for conditioning the 
sludge. These tests were run in parallel with an alum 
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of consequently we tried to reduce the amount necessary ne test (Kitchener sludge), in which aluminum chloride 5 


A Ca tr a ea ape 


\ 


with Des Plaines sludge to that required by Calumet 
sludge, first reducing the alkalinity by adding acid. This 
did not help much, for apparently the coagulation is pri- 
marily dependent upon the amount of iron added and 
the nature of the anion in combination with the 
ferric ion. 

This point is illustrated in Fig. 4. In these tests three 
ferric salts were used, and although the optimum pH was 
in all cases about 4.3 yet the pure ferric chloride was 
decidedly superior to the mixed salts. The repressive 
effect of the sulphate ion is shown. In these tests, on 


was best. 

Ferric chloride was used in a test on coagulation of 
activated sludge applied to the Oliver filters at Pasadena, 
Calif., in May, 1925. The same effective coagulation 
was noted as has been obtained in Chicago. 

Tests have been made by Ardern at Manchester, Eng- 
land, on an Oliver filter, using activated sludge from the 
Dayyhulme plant (Annual Report Manchester Rivers 
Department for Year Ending March 31, 1926, p. 30). 
The tests with ferric chloride, which were run Jan. 13, 
1926, indicated that higher yields could be obtained with 
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ferric chloride than with alum. Comparing the ferric 
chloride run of this date with an alum run of the preced- 
ing day, the yield was 38.5 lb. of dry sludge per hour 
with ferric chloride as compared with 29.5 lb. with alum. 
The amounts of coagulants used are not stated, but the 
records indicate that when an “excess” of ferric chloride 
was used on Jan. 13, a yield of 45 Ib. per hour was 
obtained, 53 per cent in excess of the alum yield. 

Chlorinated copperas has been produced and used for 
the past several months at the Milwaukee activated-sludge 
plant. It has been of value in the coagulation of the 
sludge at a time when all other coagulants appear to have 
been either ineffective or impractical. The results of 
these tests will no doubt be available in the near future. 

The foregoing results, obtained under such a variety 
of conditions and at so many activated-sludge plants, 
indicate that ferric salts are superior to all other coagu- 
lants for treatment of activated sludge before filtration. 

It is our hope that ferric salts may be produced more 
cheaply in the near future, in order to make their use 
economical. The larger projects of the Sanitary District 
of Chicago will not at once require filtration of activated 
sludge, inasmuch as the sludge is to be dewatered by 
digestion with Imhoff sludge and drying on sand beds, but 
for plants where it is necessary to press and dry the 
sludge, as at Milwaukee and Pasadena, the use of ferric 
salts may be of considerable value. 

The work described herein was done in the laboratories 
and at the treatment works of the Sanitary District of 
Chicago, which are operated under the direction of Ed- 
ward J. Kelly, chief engineer; Philip Harrington, assist- 
ant chief engineer; Langdon Pearse, sanitary engineer ; 
and the writers. 


Ice and Leakage Troubles on 
Water Supply Pipe Lines 


Anchor Ice Closes Crib on Intake Pipe in Lake 
Michigan—Cracks in Submerged Force 
Main Cause Great Leakage 


ATER supply from Lake Michigan for the city 
of Michigan City, Ind., is furnished by two intake 
cribs and pipe lines. A 24-in. intake pipe extends from 
a crib 2,750 ft. out in the lake to a well at the pumping 
station. A 42-in. cast-iron intake pipe extends from 
another crib 3,000 ft. out to a shore well, whence a 
30-in. pipe leads to another well at the pumping station. 
A line of 48-in. reinforced-concrete pipe has been built 
from this station to the shore well to supplement the 
30-in. pipe, and at some future time a 48-in. intake pipe 
will be laid thence to a new crib. In laying the con- 
crete pipe, quicksand was encountered. The trench was 
kept dry by means of well points and diaphragm pumps. 
The 42-in. intake terminates in an upward elbow in- 
side a protecting crib. On a Sunday in January, 1927, 
the water supply was suddenly shut off at 5 p.m., and it 
was assumed that the elbow had been washed away and 
sand piled over the end of the pipe. With great diffi- 
culty, on account of ice 20-in. thick, a tug got out to the 
intake with a diver. He found that the openings in the 
crib were closed with ice but that the elbow was intact. 
Over it was a timber screen about 30 ft. below the sur- 
face. This screen was of 2 x 8-in. planks forming 4-in. 
openings, but it had been closed solid with ice, as well 
as the crib openings. 
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For about two weeks the weather had been compa: 
tively mild, with the lake water at about 50 deg. F. | 
the previous Wednesday the temperature dropped 
about —10 deg. F., while a high wind made the wat: 
so rough that it could not freeze bodily. It was tl 
opinion of W. W. Swasick, city engineer, that the cold: 
surface water then gradually descended, carryi: 
particles of anchor ice in suspension, these particles th 
adhering to the timber screen and the sides of the pi 
opening, gradually building 1; 
until the entire screen was 
covered and eventually the 
ice was built up to the su 
face of the water. 

Broken Force Main—Fron 
the pumping station at the 
end of the intake, the water is 
carried across the harbor to 
the city by two pipe lines 24 
in. and 30 in. in diameter 
The latter is of cast-iron, in 
12-ft. lengths, with bolted 
flange joints and a flexible 
joint at every 60 ft. Shortly after the ice troubles on the 
intake there was a great increase in the pumpage, from a 
normal 5 m.g.d. to about 7 m.g.d. or more. Industries, 
mains and hydrants were checked, but no reason was 
found for this increased pumpage. 

An attempt was then made to locate the 30-in. line 
across the harbor. A man sounded with a 2 x 2-in. pole, 
18 ft. long, and although the main was below his reach, 
the force of the water escaping from the leak was suffi- 
cient to twist the pole out of his hands. No disturbance 
or undue discoloration appeared at the surface. Mr. 
Swasick then ordered other men to prod the mud and 
locate the pipe. Soon the 
water began to boil up to 
about a foot above the normal 
surface and over a diameter 
of about 10 ft., although the 
pipe was 25 ft. below the 
surface. A diver reported a 
broken joint about 20 ft. from 
the nearest swivel joint, 15 ft. 
from shore. 

A pile runway was built for 
an excavator and the pipe was uncovered for inspection 
by the diver, as a result of which a 12-ft. length of 30-in. 
pipe and a sleeve joint were ordered. When the broken 
pipe was hoisted out, Fig. 1, it was found that it had 
cracked around the flange, probably when it was laid 
fourteen years ago. Constant erosion had widened the 
crack and even the heads of the 14-in. flange bolts had 
been worn away (see Fig. 2). After the new length had 
been installed, another leak was found 30 ft. farther out, 
a crack $ to 4 in. wide running the entire length of one 
pipe. Repairs were made in the same way, but in connec- 
tion with other improvements it is proposed to build a 
concrete tunnel under the harbor to carry the water pipe 
and an inverted siphon for an outfall sewer. 

These occurrences were described by Charles Bross- 
mann, Indianapolis, Ind., at a meeting of the Indiana 
section of the American Water Works Association. The 
water supply and sewerage improvements are being 
planned under the direction of Wade W. Swasick, city 
engineer, and Mr. Brossmann, consulting engineer for 
the city. 


FIG. 1—BROKEN PIPE 
IN FORCE MAIN 


FIG, 2—PIPE ERODED BY 
LEAK AT FLANGE 
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Track With Concrete Base Gives 
Successful Results 


Experience on Pere Marquette Railroad Indicates 
Saving in Maintenance and Suggests 
Certain Improvements 


HAT railway track with a rigid foundation will be 

a good-riding track if the rails are anchored rigidly 
to the foundation is a principle that is considered proved 
by twelve months’ experience with the experimental 
reinforced-concrete roadbed of the Pere Marquette Rail- 
road, as described in Engineering News-Record of Feb. 
24, 1927, p. 312, and Dec. 10, 1925, p. 958. This im- 
portant conclusion was stated in a paper read before the 
Maintenance of Way Club of Chicago by Paul Chipman, 
office engineer of the Pere Marquette Railroad. The 
main points of this paper are summarized herewith. 


In preparing the design, study of earlier experiments 
showed unanimous opinion that there must be a cushion of 
some resilient material between the rail and the concrete to 
lessen shocks and prevent deterioration of concrete, battering 
of rails and injury to rolling stock. However, troubles in 
former experiments, notably those of the Northern Pacific 
Railway, were not in the concrete, but in the blocking that 
separated the rails from the foundation. It seems to have 
been assumed that the same shocks experienced when trains 
pass over ordinary track would exist on rigid track. This 
premise appeared to be open to doubt. On the contrary, why 
should there be shocks on a smooth and rigid track; and 
without them there would be no hammering of the rail and 
roadbed. Furthermore, a rigidly supported rail would be 
free from the trouble of wave motion. As to the concrete, 
a 90-Ib. rail should distribute its load evenly over a length of 
10 in., giving 50 sq.in. of concrete to support a load of 30,000 
lb., or 600 Ib. per sq.in., which allowance for 50 per cent 
impact due to counterbalance would bring to 900 lb. This 
seemed reasonable in these days of 5,000-lb. concrete. 

A metal seat for the rail was considered desirable, so light 
trusses were placed in the concrete, on which the rails were 
to be laid. In construction, however, it was found that these 
trusses were not sufficiently true in line or surface, and as the 
concrete could be finished to a true surface, it was finished 
about 4 in. above the steel. Insulation had not been included 
in the original design, but became necessary when a location 
in block signal territory was selected for the experimental 
track. This was provided for by fiber plates and bushings 
on the fastenings. A continuous fiber plate under each rail 
would be required eventually; in first construction, however, 
a composition of asbestos and asphalt was used, but this 
proved unsatisfactory. 

On Dec. 19, 1926, traffic was turned over this 4-mile 
stretch of one track in a double-track section of main line, 
with trains at 45 m.p.h. The practicability of a rigid road- 
bed, provided it is also smooth, seems to have been proved. 
In a year’s traffic there has been no disintegration of the con- 
crete under the rail and no undue battering of the rails. Of 
68 joints, 42 have negligible batter, whereas in 26 it ranges 
from ¢x in. to #& in. It is considered that it would be hard 
to find ordinary track with a better record under similar 
trafic. Trains ride as smoothly now as when the track was 
first used. Levels show a slight and gradual but fairly 
uniform settlement, averaging 0.085 ft. 

The concrete is in excellent condition. Four slabs show 
hair cracks that extend the full width. In the first slab this 
marks a construction joint 10 ft. from the end, necessitated 
by delays in concreting. In the other slabs these cracks are 
near mid-length. None of the cracks shows signs of widen- 
ing and levels fail to show any deflections near the cracks. 
"he sound made by trains is different from but no greater 
than that made on ordinary track, and there are no clicks as 
the wheels pass over the joints. 

Experience has brought to light certain lines for improve- 
ment. Insulation under the rail was found necessary, but 


this problem can be solved by so changing the design that 
the rail (or its metal bearing if this should be required) will 
not be in contact with or close to any metal that might con- 
vey current to the ground or to the other rail. Eliminating 
fabricated steel and using only ordinary reinforcing bars will 
simplify the design and reduce the cost. It is probable that 
a saving can be made in the amount of both steel and con 
crete. Experience has shown the importance of having close 
contact between the rail and its support, and of maintaining 
this contact by keeping the bolts tight, to reduce both lateral 
and vertical movements of the rail to a minimum. The 
anchor bolts used are } in., but they should be { in. or even 
1 in. A few of these bolts have failed by having the heads 
snapped off. This occurred mainly at the ends of the con- 
crete roadbed, where it joins the ordinary track construction 
and where consequently there is greater vertical motion of 
the rail. Other failures were due to defective bolts. 

As to the advantages, it is considered that whereas there 
would be a considerable saving on account of reduction in 
train resistance, there would be a much larger saving in the 
cost of maintaining track and rolling equipment. Except 
for expense occurred in correcting obvious errors in design, 
such as the insulation and bolt attachments, there has been 
no excuse for maintenance on this section of track with 
concrete base or roadbed. 


Stopping Leaks in 40-M.G. Reservoir 
by Lining With Gunite 
ETHODS and costs of relining with gunite a leaky 
reservoir forming a part of the water-works of 
Cambridge, Mass., were described by L. M. Hastings, 
city engineer, at the luncheon meeting of the New Eng- 
land Water Works Association, on Jan. 11. 

Payson Park reservoir has a capacity of 40 mg., a 
depth of 20 ft., and is in earth embankment, with stone 
masonry core walls, concrete bottom and slopes paved 
with brick and stone masonry. It has leaked for some 
20 years, recently at a rate of about 0.5 m.g., and it has 
not been possible to maintain it at full level. 

Repairs were recently completed, using a lining of 2-in. 
gunite, with special electrically welded steel fabric in the 
center of the lining fastened to the masonry surface every 
3 ft. by steel expansion bolt ties. A 3-in. square mesh 
was used so as to give the same reinforcement in both 
directions. The cement and sand were machine mixed, 
dry, and water applied at the nozzle of the cement gun. 
The floor and slopes were thus treated, as well as a ver- 
tical stone division wall through the center of the reser- 
voir, subsequent to leveling up with concrete low places 
in the floor. 

The lump sum price for this job was $131,576 for 
about eight acres of area, or some $2.92 per sq.yd. Unit 
prices (per square yard) used in monthly estimates were : 
6-in. concrete floor, $2.25; 2-in. gunite, $2.25 for floor, 
$2.45 for slopes and $3.15 for division wall. 

A compact dense lining was obtained, weighing about 
165 Ib. per cu.ft., and apparently tight upon filling the 
reservoir with water, although the acceptance test, which 
permits a maximum leakage of 20,000 gal. per 24 hr.—a 
relatively severe requirement—has not yet been made. 


American Cement Industry Report 


The American portland cement industry during the 
month of November produced 14,449,000 barrels, shipped 
11,619,000 barrels, and had in stocks on hand 15,971,000 
barrels at the end of the month, according to figures 
released by the Bureau of Mines of the Department of 
Commerce. The ratio of the operations to the capacity 
of the industry for the month was 75.9 per cent. 
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Refuse Disposal Plants at Baltimore 


NEWS-RECORD Vol.100, No.4. 


Wastes Except Garbage and Ashes Salvaged and Tailings Incinerated—One Year’s Operating 
Data for Older Plant After Reconstruction 


By Frank K. DuNCAN 


HE Board of Estimates of Baltimore, Md., appro- 
priated from the tax levy $500,000 in 1924 and 1925 
for building four or five rubbish salvaging and in- 
cinerating plants to be located in different sections of the 
city, in order to eliminate the numerous refuse dumps 
which had become a nuisance and caused many complaints 
from citizens. The amount of rubbish to be collected was 
estimated to be 50,000 tons yearly. Baltimore has a 
population of about 817,000 and a land area of 78.72 
square miles. 

On March 25, 1924, the first incinerator was com- 
pleted, located in the northern part of the city adjacent 
to an old quarry owned by the city. As the first incin- 
erator was accepted by the city and thought efficient, a 
contract was let in May, 1925, for the building of a 





NAN 





creed 
PNZNZN ZAI 
ii i idl 









SAAN 





Stwousecsosewe JG Selo ccecccccenciccenacses 4 


1" ~~ 6” concrete 
floor slab 


| 


First Floor Plan 
PLAN AND LONGITUDINAL SECTION OF BALTIMORE REFUSE SORTING PLANT AND INCINERATOR NO. 2 


Assistant to Chief Engineer of the City of Baltimore 





Longitudinal Section 


mnie qi 
Outline of pit 


2 = 29 (Gla= Pike nnn nn eee ooo - + -3-- 





similar incinerator to be located in the southwestern part 
of the city but, due to the objections raised by the prop- 
erty holders as to its location, the contract was abrogated. 
Due to the difficulty of locating the incinerators and the 
fact that the one in operation had not proved satisfactory, 
a further study of refuse disposal was made by B. L. 
Crozier, chief engineer. 

The incinerator in operation at that time was of the 
Davis type. The rubbish was collected by city forces, 
dumped on a floor at one end of the plant and pulled up 
on a steel conveyor belt by a drag operated from a winch. 
The belt carried the refuse to the second floor, where 
paper, rags, bottles, iron, etc., were picked off by colored 
labor. The tailings of rubbish fell through a chute to 
the floor above the flat stationary grate furnaces, then 
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were pushed by labor to the charging holes. The ash was 
carried from the furnaces by hand barrows to the dump 
near by. These furnaces, although they would satisfac- 
torily consume a limited amount of rubbish in dry 
weather, were a complete failure when the rubbish was 
damp or wet. The fire often went out, whereupon it 
was necessary to put men in the incinerator to shovel 
out unburned refuse. Because there was no storage, the 
plant could be operated only while refuse was being 
delivered. 

The estimated amount of rubbish delivered to the 
incinerator in 1925 was 64,811 cu.yd., the cost of opera- 
tion was $31,655, and the amount of salvaged material 
sold was $24,163, giving a net cost of $7,492. 

It was decided by the chief engineer to increase the 
capacity and efficiency of the existing plant, build one 
additional incinerator in the southeastern part of the city 
instead of the three or four originally 
proposed, and let a contract for collect- 
ing and hauling all the refuse of the 
city. The collection and hauling con- 
tract was let on Aug. 25, 1926, to E. T. 
Foreman, at $5.75 a ton and it was 
stipulated that there should be one col- 
lection a week. 


SECOND MUNICIPAL REFUSE SALVAGING PLANT WITH INCINERATOR The bbist Ca 
FOR TAILINGS AT BALTIMORE, MD. aC TURE OF SITIViNg 
No garbage or ashes received. On arrival at plant, refuse weighed and dumped into storage bin. at the p lant and being 


Lifted from bin by toothed clamshell bucket, dumped on conveyor leading to picking belt. 
Tailings lifted by conveyor and dumped into furnaces. 


First Incinerator Remodeled—In 1926 the first incin- 
erator was remodeled by building a storage bin holding 
175 tons of rubbish, which increased its operating time 
from 8 to 24 hr. a day; by tearing out the two flat-grate 
furnaces and installing one Moore chain-grate furnace 
with a capacity of incinerating the tailings from 200 tons 
of rubbish per 24 hr. in dry weather and about 150 tons 
in wet weather; by providing forced draft and a steel 
belt to convey the ash to the dump; by extending the 
conveyor to the bottom of the storage bin, and installing 
scales for weighing the rubbish. The rated capacity of 
the Davis incinerators was 40 tons of mixed rubbish in 
8 hr., or 5 tons an hour, for both units. The installation 
of one Moore chain-grate furnace has increased this 
capacity to 8 tons per hour, and the daily capacity from 
40 to 200 tons, the storage bin increasing the working 
day from 8 to 24 hr. 

The remodeled incinerator was put in operation on 
Oct. 1, 1926. To aid combustion in wet weather, waste 
crankcase oils from automobiles are poured on the rub- 
bish in the charging hole, which increases the efficiency 
of the furnaces at little cost. Operating data for the 
first full year are given in the accompanying table. 












The hauling of the rubbish by contract has been very 
satisfactory, causing a regular daily flow of rubbish to 
the incinerator. The contractor took over the work by 
districts, which accounts for the increasing amounts of 
rubbish received each month. The rubbish from about 
50 square miles is now being hauled to the incinerator. 
The unusual amount of wet weather in the spring and 
summer of 1927 and the low price of the paper market 
is the cause of the receipts from salvage being lower than 
was estimated. 

Second Incinerator—On April 27, 1927, a contract was 
awarded to Charles L. Siedbeheied & Company, Inc., 
for the building of Incinerator No. 2, with a rated capac- 
ity of 250 tons per 24 hr., for $218,242. It is being 
built on land owned by the city, located on the top of 
high ground, with a ravine and a large area available 
for the disposal of the ash for many years. If thought 
advisable, when the fill is 
made a track can be laid 
alongside of the incinerator 
to connect with the Baltimore 
& Ohio Railroad near by. 
The 15-ton scale house is 
located inside of the proposed 
building line of the Phila- 
delphia road as the road is 
to be widened. The plant is 
set back 140 ft. from the pro- 
posed widened road and is 
183 ft. 4 in. long and 53 ft. 
wide, except the front por- 
tion housing the bin and 
crane, which is 76 ft. 2 in. 
wide. The walls of the build- 
ing are constructed of red 
brick with steel sash. The 
floors are of reinforced con- 
crete. The short-span pre- 
cast gypsum roof is sur 
ported by steel trusses. 


weighed, is dumped into a 
concrete bin, 18x51 ft. in plan 
amt 31 ft. deep, holding about 150 tons of dry rubbish. 
A 24-cu.yd. toothed clamshell bucket is provided to lift 
the rubbish from the storage bin, operated from a 4-ton, 
four-motor electric traveling crane. The bucket deposits 
the rubbish in a small bin at the end of the steel conveyor 
belt. The belt and the men who place the rubbish on 
the belt are protected by a steel canopy. As the belt, 
48 in. wide and operated by a 7}-hp. motor, with auto- 
matic stop control, moves at a speed of 30 ft. per min. 
the paper, rags, tin cans, bottles and metals are picked 
off by colored women and deposited in their respective 
bins or receptacles. The worthless rubbish falls from 
the belt into a hopper, which has a swinging gate to 
divert it into the charging hole of either furnace. 

The charging holes are at one end of a chain-grate 
stoker which moves at a speed of from 2 to 8 in. per min. 
As the rubbish moves with the grate, combustion takes 
place and the combustible matter is incinerated. The 
ash falls from the end of the grate into a hopper con- 
trolled by a gate. When the gate is opened, the ash falls 
into a l-yd. dump car on rails and is transported through 
a tunnel under the furnace to the dump alongside the 
plant. 
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OPERATING DATA FOx« BALTIMORE RUBBISH INCINERATOR NO. 1 
FOR FIRST FULL YEAR IN USE ENDING SEPT. 30, 1927 
Personnel per |2-Hr. Shift 





Wage Wage 

per Hour __ per Shift 
PR 6 ons sic ann oes A Saw amare on $0. 663 $7.98 
GEN os xs:n apc s ae-vaa bas as ramewien : .50 6.00 
| weighmaster a ‘ . 50 6.00 
1 clerk : . 50 6.00 
| furnaceman ‘ .65 7.80 
16 pickers (colored women) ee .20 38.40 
26 laborers . f 433 136.50 
$208.68 


The incinerator is operated in two shifts per day. Except for the foreman and 
furnaceman, the shift averages about 10 hr., but on the night shift the weigh- 
master, clerk and one laborer are not on duty. Thus the average daily payroll, 
allowing for lost time of pickers, etc., amounts to about $320, with no allowance 
for administration, depreciation and interest on investment. 





Each of the two up-stroke paper balers is operated by 
a 10-hp. electric motor. They are located under the 
rubbish conveyor belt. The paper is tossed by the pickers 
into bins back of them, alongside and under the belt, 
from which it is placed in the balers. The baled paper 
leaves the presses on the lower floor, where it is stored 
until shipped. The rags are tossed into bins on one side 
of the belt and, if wet, are then taken to the drying room 
before they are placed in a baler, which is operated by a 
74-hp. motor. Tin cans are tossed into a large bin, from 
which they are fed into a metal baler operated by a 
10-hp. motor. The pressed bales are 12x10x14 in. and 
weigh about 35 lb. each. Bottles are placed in containers, 
carried to the sorting table, separated into sizes, put in 
crates -and slid to the lower floor by means of a steel 
chute. Broken glass is thrown into a 51-ton duplex steel 
bin located outside of the building, from which delivery 
is made to trucks when sold. The bin is divided into 
two compartments, so the broken flint glass can be sep- 
arated from the tinted glass, as the clear glass has a higher 
sale value. Copper, aluminum, cordage, iron, shoes, 
etc., are separately bagged and stored on the lower floor 
until sold. 

There are two Moore chain-grate type incinerators, 
each having a capacity to incinerate the tailings from 125 
tons of mixed rubbish in 24 hr. containing not more than 
30 per cent moisture or non-combustible material. The 
furnace chamber is 7 ft. 5 in. by 25 ft., with firebrick 
lining to withstand a temperature of 3,000 deg. F. The 
charging holes are 30x89 in. There are six 8x8-in. 
cast-iron inspection doors on either side of the furnace 
for slicing and raking the fire. The ash hopper is cast 
iron, lined with special tile, with a water spray for 
quenching the ash, and a 3x4-ft. water-collecting dis- 
charge gate at the bottom, power-operated by means of 
a piston and cylinder, using oil as an operating medium. 

The chain-grate stoker consists of a heavy non-sifting 
grate, composed of chain links mounted on 1{-in. steel 
bars, which take the mechanical stress. Removable top 
clips support the fuel bed, so constructed that the open- 
ings in the fuel-supporting surface of the grate, while 
rounding the pulleys at the discharge end of the stoker, 
form closed sockets so that the ash, small pieces of iron, 
etc., fall outwardly and away from the grate and not 
through them to the inner part of the grate structure. 
The stoker is operated by a 3-hp. motor. 

The stoker is subdivided into seven zones extending 
crosswise or at right angles to the direction of grate 
travel. The six rear zones have main dampers connect- 
ing with the main air pressure duct or wind box. Each 
zone is further controlled by dampers to regulate and 
direct the blast to the center or side of the grate, or to 
both, as conditions in the furnace demand. The air 
zones are connected with a wind box on one side of the 
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stoker, into which the air comes from the forced-draft 
fan with a capacity of 8,500 cu.ft. of air per minute, at 
70 deg. F., when operating at a speed of 1,160 r.p.m. 
against a 3-in. static pressure. Each fan is operated by a 
74-hp. motor. 

The combustion chambers are built integral with the 
furnaces and are connected to flues having an area of 
20 sq.ft. In the bottom of the combustion chambers a 
soot gate is provided, so that the chambers can be easily 
cleaned. 

The chimney is of the radial-brick type, 150 ft. high, 
7 ft. inside diameter at the top. There is an 8-in. air 
space at the top, increasing from top to bottom with the 
taper of the chimney, between outside of firebrick lining 
and inside of radial brick, connected near the top of the 
chimney with cast-iron air ports with a total cross-sec- 
tional air opening of 20 sq.ft. This space is for the 
purpose of heating the air which supplies the forced air 


MONTHLY TONNAGE OF RUBBISH DELIVERED TO INCINERATOR 


Includes all refuse collected, except garbage and ashes. Average weight, 200 to 
250 Ib. per cu.yd., when dry. 

















October... . pitaccawessas MP Mrs 5 gett, Be oie ss tare 4,152 
November. le Sabie K ue ey NE Sag etre Be WA 4,611 
December... oh Ria a0%8 September reseed 4,366 
: ety sen fate 26 
2,308 Total for year.......... 006 38,257 
3,154 Average permonth.......... 3,190 
3,583 Average per day (310 working 
4,522 Eco nese kaesewewes 123 
4,505 
Cost of Operation 
Weighing and unloading...... $3,660 Miscellaneous............... $5,863 
woes RS ere TE. See DUOIVMNON: .....ccccccceves 3,878 
Picking and baling paper..... 15,316 Supplies and repairs.......... 3,330 
Picxing and baling tin cans... . J. ae 3,000 
Picking and sorting bottles.. . . 4,841 
Tending furnace............. 5,493 Wihadns ipa ko<es beeen $71,105 
Ash handling at dump........ 5,558 
Salvaged Material Sold, and Amount Received 
Amount, Lb. Revenue 
Wile ch tsp von ced Ae hy cba oaeee a 6,039, 198 $17,476 
Bes ei en lah cae, Say, A at, te ain ania hells 371,127 6,428 
Bottles (number, 680,688)....................... 510,000 4,933 
Cordage. ig Cee MAGES ocd wee ees 16,966 113 
NS. SGN GN ck ck aa eR OHeOR bs henee a ean 94,965 170 
ag cerca cin a. F055. wk 4 ON 4g 8 LRT AL CRN 50,235 510 
ENE e OA Sh eR sa Sooke eo haem oats ee Seen 45,021 464 
ts a eS kS Cece Vide Sern i 4,266,855 8,339 
Re cake tod ats aa keaee te eee 1,970,150 4,303 
NTS ge oo chs. a con wera eonie Sse dire AO 311,928 2,915 
RRA ae eee eee 34,560 579 
Cotton and hair mattresses....................... 14,626 287 
I eink ct COL Sede Unda Eee sls 13,725,631 $46,517 
General Summary 
COeNn en MEI, 5 8c. aincc av kowsansrie ws | aoe keatele eeeae $71,105 
ESE Re rain reer a eee pert een Wen ee 46,517 
NN adh yor OES wy otc Mere EES He Pr aayli bbs teenie alee $24,588 
CR iio oo oat ty va imcace teks Kis anh auseweteneee $0. 643 
Collecting and hauling (contract), per ton 5.750 
TGR GUNN NE WME co oa eek ghee Liat athd ote mace aaa $6. 393 
Sa Oe NE oak 9 505k os TA we a ATS RoE Rais $105,000 
SS RSE EE PO rts eile ey at ee ek 112,000 
ay Oo er bs as Pearce eae Lenaeee $217,000 
Neer ee ob aig rtte ho oaks te hee ashe hepa oe 3,500 


As the cost was paid for out of the tax levy, there are nv interest charges, except 
the earning power of the money invested, legal rate, 6 per cent. City borrows 
money at from 4 to 5 per cent. 








fans. The furnaces have a duplex type continuous 
recording thermocouple pyrometer, registering from 75 
to 2,400 deg. F. 

The building is heated by means of steam generated 
in a waste-heat water-tube boiler, having a rated capacity 
of 14,000 sq.ft. of direct steam radiation, connected to 
the incinerator flues. A two-pipe low-pressure gravity 
return system to a receiver with a 1-hp. motor-driven 
automatic centrifugal pump for returning condensation to 
boiler is provided. The plant is lighted by electricity, all 
current, for both light and power, being purchased from 
the local electric light and power company. The plant 
was put into operation Dec. 21, 1927. 

C. F. Goob is the present chief engineer of the city, 
having assumed office Oct. 1, 1927. 
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High-Strength Steels for 
Modern Bridges 


Trend in Building With Special Steels and a Few 
Problems Metallurgists Must Solve 
for the Bridge Engineer 


By L. S. Moisse1rr 
Advisory Engineer of Design on Hudson River Bridge, 
Port of New York Authority 
(From a paper presented to the New York Section, American 
Society for Steel Treating) 
HE BEGINNING of modern bridge engineering 
dates from the time when a bridge ceased to be for 
its builder merely a mass and began to be realized as a 
force clad in stone, wood or iron. It began to be viewed 
mentally as a system of forces in equilibrium. Then with 
the introduction of the present articulate structure, the 
members began to lose in size and the demand on the 
material to increase. Higher-strength materials became 
desirable, both for strength and for economy. 

Since with increase of span a bridge becomes heavier, 
more than in a simple proportion (in the Hudson River 
bridge the ratio of dead load to live load is five to one), 
the aim of bridge engineers has always been to reduce 
the weight of the longer-span bridges by the utilization 
of materials of higher strength. As a rule, the new 
material must be produced under special conditions, with 
more care and with increased rejections, all of which 
result in a higher cost of production. In time perhaps 
its successful production and fabrication become estab- 
lished and the price decreases, permitting its use for 
shorter-span bridges and other structures. 

Nickel Steel—In the design of the Queensboro bridge, 
New York City, in 1902, nickel steel was for the first 
time used in the eyebars, with a specified elastic limit of 
48,000 Ib. for full-sized tests of 16x2 in. bars, an ulti- 
mate strength of 85,000 Ib. per sq.in., an elongation of 
9 per cent in 18 ft. and a reduction of area of 40 per 
cent. Nickel steel was also adopted for the riveted shoes 
on top of the towers. About 6,000 tons of nickel steel 
were used in a total of 53,000 tons. The wire cable de- 
sign of the Manhattan bridge was based, in 1906, on 
stiffening trusses with nickel steel for chords and web 
members. In the Quebec bridge, about 16,300 tons of 
nickel steel were used in a total of 66,500 tons. For the 
668-ft. span simple trusses of the Municipal bridge in 
St. Louis, nickel steel throughout was used, for eyebars 
as well as for compression members. More recently 
the chords of the stiffening trusses of the Delaware River 
bridge in Philadelphia were built of nickel steel. 

In 1915, Mayari steel, a natural alloy of nickel- 
chromium steel made from an ore mined in Cuba, was 
used in the Harahan bridge at Memphis, Tenn., meeting 
specified requirements of 55,000 Ib. per sq.in. elastic 
limit and 85-100,000 Ib. per sq.in. ultimate strength on 
standard test specimens, and of 47,000 Ib. and 80,000 Ib. 
per sq.in. minimum respectively on full-sized eyebars. 
As a natural product this material has the advantage of 
low cost, but it also has the disadvantage of non- 
uniformity. 

Silicon Steel—Also in 1915, silicon steel was used for 
the first time, on the Metropolis bridge over the Ohio 
river. Specifications required a yield point of 45,000 Ib. 
per sq.in., ultimate strength of 80,000 to 95,000 Ib. per 
sq.in., a reduction of 35 per cent, and elongation of I7 per 
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cent. The Cincinnati bridge, in 1917, used silicon steel of 
the same requirements. At the present time, producers 
generally charge for it a differential of not more than a 
cent per pound over the price of carbon steel. It is an eco- 
nomic and dependable material. It has been used to a 
large extent in the recently completed Delaware River 
and Carquinez bridges and in the Hudson River bridge 
now under contract, in the latter 32,000 tons being used 
in the towers and floors. 

Heat-Treated Stecl—Heat-treated carbon steel, intro- 
duced about 12 years ago, is available in two grades, 
meeting the following minimum requirements in full 
size tests: 


Grade l Grade 2 
Tensile strength, Ib. per sq.in 


eeoccedess Setscaess BOReee $0,000 
ee ee a ee GO bio bid eu cunibescu Races 75,000 50,000 
Momgation th 16 fh. Pel COME... cccce se wtccncs 5 8 


The second grade has been used in a number of bridges 
and recently in the Carquinez Straits bridge, where 
about 1,400 tons of bars were required. About 800 tons 
of grade 1 bars were used in the Florianopolis bridge in 
Brazil. 

While the record of tests of full-sized heat-treated eye- 
bars is good, it should be considered that each bar is 
heat treated separately and that tests, therefore, do not 
represent samples of groups of identical bars, but only 
themselves individually. It seems to the speaker that a 
more reliable method of selecting and testing should be 
evolved. 

Wire—Since White and Hazzard, in this country in 
1816, and Séguin Fréres, in France in 1826, introduced 
drawn wire for bridge cables, suspension-bridge cables 
have with few exceptions been built of wire. Under- 
going many improvements, available bridge wire has 
gradually attained a high degree of perfection and 
strength. From the time of the use of wire in the Brook- 
lyn bridge, the evolution has been in the direction of a 
higher elastic limit and greater strength, No new 
methods or new alloys have been brought forward, with 
the exception of a recent method of heat treatment. 
The growth in the ultimate strength of wire used in the 


largest suspension bridges is shown in the following 
tabulation : 


POOIGD 5.6 hccences agente . SEL vensiwades 160,000 Ib. per sq.in. 
Wee cae dees éee< Oe sudenaeehs 200,000 Ib. per sq.in. 
Mahhattam .cccccccccccce 1906 ..........210,000 Ib. per sq.in. 
RE 6a tcusadtieeecaee 1923) ..........215,000 Ib. per sq.in. 
FEUGGOM .cccccccscdsccses BRET eds vccnves 220,000 Ib. per sq.in, 


Doubt has been expressed as to the effect of time on 
heat-treated steel. Naturally engineers are anxious for 
positive information. I believe it is up to the manu- 
facturers to inaugurate exhaustive time tests to settle 
the question. 

Bridges should be strong enough to carry their loads 
and stiff enough to act well as structures and to remain 
comfortable for travel. For stiffness, not a high-strength 
material is required, but rather sufficient material, prop- 
erly placed, of low strength, good ductility, and low in 
cost of manufacture and fabrication. Common struc- 
tural carbon steel is mostly used except for those de- 
tails, such as splices and gussets, which must transfer 
stress directly. For carrying strength, the higher- 
strength metals are desirable. 

Rivets and Castings—To transmit the greater stresses 
which are sustained by members made of higher-strength 
steel, riveted connections of greater strength are naturally 
required. More rivets and larger rivets have been used 
but without satisfaction. Nickel-steel rivets have been 


largely used, and when carefully handled and driven with 
thorough inspection have given good results.. Still many 
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are not satisfied with nickel steel as a riveting material 
and there is a manifest demand for a higher-strength 
rivet steel which can be conveniently heated without 
forming scale, will easily upset and fill the hole, and will 
furnish a dependable rivet when in place. 

The growth of bridges has made a greater demand on 
castings suitable for bearings and saddles. Since steel 
castings can be made of substantial thickness, there is 
generally no difficulty in providing sufficient section to 
keep the unit stresses down, so that the question is 
altogether one of dependability rather than of high- 





American Society of Civil Engineers Holds 
75th Annual Meeting 


Sessions Given Over Largely to Well-Attended Meetings of the Technical Divisions—Special Committees 
Report Progress—Unusually Large Number of Members Registered 


ARKED by no special ceremony to record the 
M completion of another quarter century of activity, 

the 75th annual meeting of the American Society 
of Civil Engineers last week brought together an unprece- 
dented attendance, about 1,900. It was distinguished also 
by notable increase in interest in the sessions of the tech- 
nical divisions. A report of the opening meeting, of the 
conferring of honorary memberships, the awarding of 
medals and prizes and the election of officers was given 
in the news pages of last week’s issue. 

The general session on Wednesday afternoon was 
devoted to the presentation and discussion of the reports 
of special committees. Morris Knowles reported that the 
committee on city planning of Washington, D. C., had 
been in communication with the Capital Park and Plan- 
ning Commission concerning the proposal to develop 
powers of the Potomac River at Washington, and that 
while the committee indorsed the efforts of the com- 
mission to protect the scenic values of the Potomac River, 
it realized that it was desirable to develop the power 
possibilities of the river if that could be done without 
detriment to its recreational value. With that idea in 
mind the committee recommended that any preliminary 
permit issued in connection with such power development 
should include a proviso that the applicant be required to 
make a study to determine how both ends could best be 
served. 

The special committee on flood protection data renewed 
its recommendations that a full-time engineer be em- 
ployed to compile and study statistics on flood flow, as 
it is next to impossible to carry on the work as a com- 
mittee operation. After considerable discussion the 
meeting went on record as favoring a plan to urge upon 
Congress the necessity for adequate and continuous ap- 
propriations for the collection and compilation of flood 
data. This is along the lines of action taken by the 
board of direction at its meeting earlier in the week in 
indorsing the new bill. Printed reports by the com- 
mittee on irrigation hydraulics and on concrete and con- 
crete arches were distributed but were not discussed on 
the floor. 

Thursday was given over to concurrent sessions of the 
technical divisions. These meetings were unusually well 
attended and discussion, in general, was active. Reports 
of them are given herewith. Friday was given over to 
a trip by bus through the Holland tunnel to the new 
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strength material. Cracks and even failures appear in 
important castings days and months after they have been 
annealed and passed by experienced inspectors. It is 
evident that there is an urgent need for more reliable 
steel castings. 

The demand for many highway structures and the fact 
that the longer of these must be toll bridges financed 
from their earnings makes it necessary that they be eco- 
nomically planned and maintained at low cost. This 
points to high-strength structural steels as a major source 
of economy. 


power plant of the Public Service Corporation of New 
Jersey, to the cable-making plant of the Western Elec- 
tric Company, and to the assembly plant of the Ford 
Motor Company, all at Kearny, N. J. On Saturday all 
who wished to do so were taken down into the new 
Eighth Ave. subway to see some of the complicated 
layouts south of Columbus Circle and then across town 
through the tunnel which is being driven through 53d St., 
proceeding east as far as the heading under Third Ave. 


* * * 
Technical Expansion 


Expansion of the society’s technical activities was 
authorized for the board of direction, as noted last week. 
The president was authorized to appoint a committee of 
seven charged with the following responsibilities : 

1. To study and report on the present organization 
and conduct of the technical activities of the society, 
these being understood to comprise publications, tech- 
nical meetings, research, special committees, joint tech- 
nical activities with other societies, technical divisions, 
and other technical activities. 

2. To draft and recommend a proposed plan of organi- 
zation through which to stimulate, supervise and co- 
ordinate all the technical activities of the society. In 
preparing this plan special attention to be devoted to 
strengthening the work of the technical divisions; 
to stimulating and supervising committee activities; to 
avoiding wasteful duplication of effort; and to provid- 
ing a sound basis for the expansion of the society’s tech- 
nical work. 

The board authorized an appropriation of $1,500 to 
defray traveling and other necessary expenses of the 
committee. Its final report and recommendations are to 
be submitted to the 1928 summer meeting of the board 
of direction. 


5st yi elains es SEBO hig aris SA LIES ARE AE lg br Bi BVA TING etre ssh 


* * * 


Construction Division 


Through a change in the announced program, the 
Construction Division devoted much of its session to 
a discussion of college courses for construction engineers. 
Prof. C. M. Spofford, of Massachusetts Institute of 
Technology, outlined the course in construction engi- 
neering given at his institution. This course gives the 
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student a thorough training in fundamentals, a back- 
cround of general education, mental training subjects, 
and only such details as serve to illustrate principles. 
The required courses include general subjects, scientific, 
engineering and business subjects. Professor Spofford 
outlined in detail a proposed co-operative course in con- 
struction engineering which would require five years’ 
work and lead to a Master of Science degree. The course 
would provide alternate periods of from fifteen to twenty 
weeks at school and with the industry. 

The course in building construction at the Sheffield 
Scientific School was outlined in a paper by Prof. Theo- 
dore Crane, of Yale. This course includes field methods 
and is arranged to give the student a broad viewpoint. 
After practically a straight civil engineering course for 
the first three years, the student specializes in his senior 
year only. 

Discussion of these papers brought out strong opinions 
against specialized courses for engineering students. 
Among the speakers was Dean H. J. Hughes, of the 
Harvard school of engineers, who stated that he was a 
proponent of the simple, non-specialized four-year course 
in engineering. Dean Hughes stated that at Harvard 80 
per cent of the courses in civil, electrical and mechanical 
engineering are alike. LL. W. Clarke, professor of 
mechanics, Rensselaer Polytechnic Institute, held that 
there is no need for a specialized course in construction 
engineering. M. S. Ketchum, dean of the College of 
Engineering, University of Illinois, called attention to the 
difficulty in teaching construction methods because of the 
lack of suitable literature on the subject. Educators 
must know more about engineering, he stated, and the 
curriculum should be arranged to fit the staff of the 
institution as well as the students’ requirements. 

A paper on plant layout as applied to structural steel 
apartments and office buildings was given from the view- 
point of the general contractor, by John R. Kilpatrick, 
vice-president of the George A. Fuller Company. Atten- 
tion was called to the importance of keeping job labor to 
a minimum by use of machines wherever possible and 
carrying out as many labor operations as possible in the 
shop. Mr. Kilpatrick pointed out features in construc- 
tion which have remained the same throughout the ages, 
such as the method of handling brickwork and stonework, 
whereas other features, such as polishing, cutting and 
hoisting, have been developed highly. In laying out a 
job, the hoist and runways should not interfere with the 
mechanical work. The chief construction plant in tall 
office or apartment buildings is the hoisting equipment 
and its location is of extreme importance. Removal of 
rubbish was another point mentioned, in which rubbish 
chutes were suggested emptying into bins on the second 
floor. Trucks can then bring in material into the build- 
ing and be loaded with rubbish from the bins when leav- 
ing, thereby saving the extra hauling required to remove 
rubbish at night. More than one entrance to the building 
is not required and the expense of additional checkers 
and watchmen is saved. 

In the discussion of Mr. Kilpatrick’s paper the subject 
of chuting concrete was brought up and interesting expe- 
riences were presented. Several mentioned having aban- 
doned the chuting method and gone back to the use of a 
hoisting tower and the wheeling method. This led to fur- 
ther discussion in which the relative merits of dry and 
wet concrete were mentioned. That mechanization might 
be carried to an extreme was mentioned by F. O. Sprague, 
who stated that it was a research problem of magnitude. 


Lack of time prevented the session from continuing 
the discussion, which indicated that the general subject of 
plant layout and the use of equipment is of major impor- 
tance to the construction industry. 


* * * 


Power Division 


The whole time of the Power Division session was 
given over to the subject of the use of small-scale models 
in hydraulic studies, first in the studies for the spillway 
of the Cheathaven dam in Pennsylvania and the Martin 
dam in Alabama, and second, in predicting results to be 
obtained in the test on the Stevenson Creek dam in Cali- 
fornia. The greater part of the time was devoted to the 
first subject, to the presentation and discussion of a 
paper by F. W. Scheidenhelm and C. A. Wright on the 
tests made at Cornell University Hydraulic Laboratory 
to determine the best manner in which to prevent scour 
at the toe of the Cheathaven dam. The model was made 
to a scale of 1 to 16 and was set in a flume with glass 
sides which made it possible to observe what took place 
below the water surface. The bottom of the flume below 
the dam was overlaid with sand in some tests and with 
gravel in others. Co-ordinates marked off to correct 
scale on the glass sides of the flume made it possible to 
sketch the results accurately for future study and com- 
parison. One notable result of the use of glass sides 
was the observation that surface conditions may not, in 
some instances, indicate what is going on at the bottom 
of the channel ; that heavy scour may occur with a fairly 
quiet surface. 

The Cheathaven dam is of ogee section with tainter 
gates on the crest. As a result of the test the adopted 
arrangement at the toe of the dam for dissipating the 
energy of the water was a stepped bucket from which the 
water discharges horizontally into a pool ending in a 
baffle wall. For part of the channel width this wall is 
solid, with its top sloping up; for the remainder of the 
channel it has vertical wall with orifices cut through from 
face to face. The efficiency of the arrangement depends 
upon maintaining the pool level below the dam above a 
prescribed elevation and consequently the method of 
operating the crest gate is of importance. P. F. Kruse 
described the program of operating the gates which has 
been worked out, and also told how closely the results 
now being obtained at the dam check those obtained in 
the tests at Cornell. 

Tests made in the hydraulic laboratory of the Alabama 
Power Company on models of Martin dam to a scale of 
1 to 100 and 1 to 36 were described in a paper by I. A. 
Winter presented by J. H. Winter. 

Clemens Herschel added zest to the meeting by com- 
ments to the effect that he was glad to see the day when 
so much time was being devoted to tests on models, but 
that the younger men should not think that they were 
attempting something original in their studies, that every 
design consideration outlined in the description of Will- 
wood dam reported in Engineering News-Record Oct. 27, 
1927, p. 660, was practically the same as that used at 
Holyoke, Mass., in studies for the design of that dam 
42 years ago. 

Speaking of scour below overfall dams (it having been 
stated earlier in the meeting that the pool below Niagara 
Falls was as deep as the falls is high), Mr. Herschel said 
that in the old days when many large dams of the over- 
flow type were used, dam builders had a rule that pro- 
vision must be made for the pool below to scour to a 
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depth equal to the height of the overflow—‘which 
Niagara Falls only confirms,” added Mr. Herschel. 

The use of a celluloid model in checking results ob- 
tained at the Stevenson Creek dam was the subject of a 
paper by Prof. G. E. Beggs, of Princeton University, 
under whose direction the tests were made. His model 
was built to a scale of 1 to 40, with mercury used to 
get pressures corresponding to those obtained with water 
on the full-scale test dam. The results obtained at 
Princeton were in close agreement with those obtained 
at Stevenson Creek, and Professor Beggs believes that 
if care is taken in the preparation of such models and in 
evaluating the results obtained, they can be used to predict 
what will be obtained under actual conditions. 

W. A. Slater, of the Bureau of Standards, who took 
part in the tests on the Stevenson Creek dam, stated that 
when the question was raised as to why $100,000 should 
have been spent in that test whereas the Princeton work 
cost only $2,000, it should not be overlooked that only 
by the Stevenson Creek test was it possible to prove that 
the Princeton results were correct. In connection with 
these tests Alfred D. Flinn, of the Engineering Founda- 
tion, stated that another series of tests is to be under- 
taken at the University of Colorado under the auspices 
of the Bureau of Reclamation. The Engineering Foun- 
dation will participate in this work and Prof. C. D. Marx, 
of Stanford University, is chairman of the committee 
which will represent the Engineering Foundation. 


* * * 


City Planning, Survey and Mapping 
and Highways 


That co-operative effort is the biggest single need in city 
planning was emphasized at the joint meeting of the City 
Planning Division and the Highway Division Thursday 
morning and again at the joint session of the Surveying 
and Mapping Division and the City Planning Division 
Thursday afternoon. In the production of base maps, 
in the formulation of comprehensive and detail plans, in 
the prosecution of work, co-operation is needed. Dis- 
cussing A. A. Shurtleff’s paper on “The Relation of the 
Landscape Architect to the Allied Professions in City 
Planning,” Harold M. Lewis, speaking for Frederic A. 
Delano, chairman of the Regional Plan of New York and 
Its Environs, asserted that the law, social economics, 
social welfare and the science of the engineer, landscape 
architect and city planner are all necessary constituents of 
successful planning. Mr. Delano’s discussion, read by 
Mr. Lewis, raised the question as to the equity of certain 
zoning ordinances that, through use distribution, put high 
and low valuations on property in the same area. One of 
the greatest evils of zoning, he intimated, was the pres- 
ence of dead areas close to those of high valuation, made 
so largely through speculation. 

At the morning session Stephen T. Mather, director of 
national parks, in discussing “Engineering Features of 
the Development of the National Parks of the United 
States,” told of the impetus that has been given park 
highway development in the past two years, through the 
co-operation of the Bureau of Public Roads. That la‘ter 
bureau has loaned its construction services to the park 
department and highways are now designed and built 
with a view to assuming adequate park roads without 
injuring the beauty oi the landscape through careless 
location or the spoiling of excavated material at the 
roadside. Mr. Mather said that in 1925 the first road 
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contract was let by his bureau and that now it has em- 
barked on a program of large improvement, the first 
piece of work being the construction of 84 miles of high- 
way in Zion National Park, estimated to cost $1,250,000. 
Mr. Mather outlined the extensive activities in which his 
bureau engages, embracing (besides highway design and 
construction ) snow removal, dust prevention, installation 
of sanitary services, garbage disposal, water supply, in- 
spection of camp kitchens, power development, trail 
building, hospitalization and the furnishing of educational 
facilities and those for carrying out community plans. 
Moving pictures showing national park highway con- 
struction were exhibited by H. K. Bishop, chief of the 
division of construction of the Bureau of Public Roads. 

At the afternoon session two papers were presented : 
one describing the character of base maps for regional 
planning by Harland Bartholomew, consulting engineer, 
St. Louis, and “The City and Regional Survey,” by R. H. 
Randall, of Toledo. Discussion of these papers led to 
lengthy consideration of the value of aérial photography 
in mapping. C. H. Birdseye, chief topographic en- 
gineer of the U. S. Geological Survey, crystallized the 
thought of one group by saying he believed that the chief 
value of aérial work was in filling in minor detail and 
that the extent of usefulness of the aérial photograph had 
about been reached in extensive accurate mapping. 

The most important contribution to the general dis- 
cussion of mapping was given by E. O. Heaton, of the 
Coast and Geodetic Survey, who pleaded for the estab- 
lishment of separate bureaus in city governments which 
would be outside the influence of political change so that 
city surveying and mapping would be continuous and 
records could be adequately and uniformly kept. Em- 
phasis was laid in a number of short discussions on the 
necessity of education of the public as to the need for 
city mapping. 

“Economic Comparison of Various Types of Road 
Surfacing” was the subject of a symposium before the 
Highway Division meeting on Thursday afternoon. Paul 
D. Sargent, former chief engineer of the Maine State 
Highway Commission; Frederick E. Everett, commis- 
sioner and chief engineer of the New Hampshire State 
Highway Department, and H. J. Kuelling, Wisconsin 
state highway engineer, presented papers giving, for their 
respective states, the economic factors considered in road 
surfacing, construction and maintenance costs for dif- 
ferent types of surfacing and the tire and fuel costs for 
operating vehicles over these roads. The experience of 
these three indicate that operating costs were almost in- 
variably much higher than those for eonstruction and 
maintenance. The comparison was arrived at through 
traffic counts to give an average per-mile yearly travel. 
In the discussion of these papers it was brought out that 
the highway problem is being viewed from a broader 
viewpoint by most engineers, the economic factor having 
become a major consideration. Traffic counts were shown 
to be of little value in considering suitable road surfacing, 
unless distinction is made between truck and light car 
traffic. A suggestion was made that road surface selec- 
tion be considered from the standpoint of returns on 
capital investment. The type of surface selected should 
be that which produces the maximum return, represented 
by the saving in maintenance and vehicular operation, in 
proportion to the capital invested in the road. A. R. 
Hirst, former Wisconsin state highway engineer, stated 
that within the next ten years there will be a return to 
the toll method of road financing, somewhat similar to 
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the method used in connection with many . highway 
bridges. This will be brought about, he stated, by the 
apparent unwillingness on the part of the public to vote 
large expenditures for road construction and the apparent 
favor which the public has for making small payments 
over an indefinite period. 

* © ® 


Structural Division 


Three subjects of unusual interest made the proceed- 
ings of the Structural Division of noteworthy strength 
and appeal. The design of the piers for the new Hudson 
River bridge at Fort Lee was reviewed by L. S. Moisseiff, 
advisory engineer of design to the Port of New York 
Authority ; the final report of the Florida hurricane com- 
mittee was rendered by the chairman, H. G. Balcom; and 
the main elements of design and erection of the Carquinez 
Straits cantilever bridge were described by D. B. Stein- 
man, designing engineer for the owners, and C. F. 
Goodrich, assistant engineer for the American Bridge 
Company. 

The Hudson River bridge towers consist each of six- 
teen columns, placed in four longitudinal and four trans- 
verse lines, connected into an integral tower structure by 
bracing. The roadway passes between the inner longi- 
tudinal lines of columns, and directly over these columns 
are located the cable saddle supports. The complete 
design calls for a stone-faced concrete incasement of the 
tower, though the incasement may be omitted in the first 
stage of construction. There was much discussion a year 
ago concerning the division of cable load between the 
inner and outer columns, under the arrangement which 
places the cable saddles directly over the inner columns. 
Mr. Moisseiff’s paper gave the results of elaborate cal- 
culations of the load distribution, the tower being an- 
alyzed as a structure with redundant members. Com- 
parative studies of modifications in the arrangement of 
the tower portals and bracing showed that the gross range 
of variation in column working stress which would re- 
sult from these several variations (with the actually 
adopted column section) does not exceed 3 to 4 per cent, 
some of the variations being upward and some downward, 
with the stress curve for the adopted tower arrangement 
lying near the mean of the range. 

To supplement the analytical calculations, a mechanical 
analysis of the tower was also carried out. For this 
purpose one of the four transverse bents was simulated 
by a model cut out of a sheet of 4-in. celluloid 20x50 in. 
In order to avoid disturbances due to any buckling ten- 
dency of the relatively thin sheet in case of compressive 
loading, the model was inverted and tested in tension by 
suspending its base from a fixed support and hanging the 
load from the points representing the cable saddles. The 
load was such as to produce a fairly high stress in the 
celluloid, yet safely within the elastic limit of the mate- 
rial, and the extensions of the material were then directly 
measured by sensitive extensometers. The results checked 
the analysis very closely, confirming the dependability of 
both methods of analysis. Mr. Moisseiff called particular 
attention to the common term used for redundant struc- 
tures, “statically indeterminate,” and suggested that in 
the minds of some engineers and many laymen this term 
implies uncertainty or even lack of safety. He remarked 
that the resistance of such a structure is as definite and 
therefore as determinate as that of any other form of 
structure, and that it is usually more safe rather than less 
safe than a statically determinuate structure. 
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Charles E. Fowler, C. E. Chase, E. W. Stern and 
others discussed the paper. Mr. Stern said that criticism 
of these towers lies not against the engineering but 
against the architecture, and expressed the opinion that 
covering steel towers with a stone inclosure will make the 
towers a sham. He claimed further that stone towers for 
suspension bridges have given trouble wherever used. 
Mr. Chase, however, pointed out that masonry towers 
become economically possible in the case of the Hudson 
River bridge because of the proportions of side and main 
spans and the unloaded backstays. Mr. Fowler paid a 
tribute to the long work of Gustav Lindenthal in devel- 
oping plans for a Hudson River bridge, and said that Mr. 
Lindenthal’s dreams have been the means of bringing 
about the present bridge. 

Mr. Fowler also announced a donation to the society 
for a prize, in memory of his mother. 

Florida Hurricane Report—Study of the structural 
effects of the Florida hurricane of September, 1926, has 
been carried on by a committee of the Structural Divi- 
sion during the past year. The report of this committee 
was confined to the effects on office buildings in Miami, 
and the conclusions to be drawn therefrom with respect 
to storm-wind pressure and elements of wind-bracing 
design. H. G. Balcom, chairman of the committee, re- 
ported that the behavior of the buildings and calculations 
of their strength indicate that an estimate of 50 to 60 Ib. 
per sq.ft. is probably as good as can be made for the 
wind pressure actually exerted in that storm, though this 
pressure may not have existed on any large area at one 
time. The report dealt specifically with the Meyer-Kise1 
and Realty Board buildings, both of which were seriously 
injured by the storm. In the Meyer-Kiser building, both 
the windbracing provided and the details of this: bracing 
were found to be inadequate ; the report states that it is 
evident “that there was no adequate windbracing in this 
building, and the details vitiated any advantages from 
the attempt which was made. It is difficult to understand 
how any loans or hurricane insurance could have been 
obtained on this building, and the results indicate forcibly 
the desirability of engineering advice for financial or- 
ganizations as well as for the owners.” 

On the other hand, the Realty Board building is de- 
clared to have represented a genuine effort to brace the 
building properly, and its behavior gave “greater evidence 
of lack of stiffness than of lack of strength.” A number 
of the wind-connection details, though following conven- 
tional practice, were obviously weak due to thinness of 
connection angles or column flanges. The committee 
concluded as to this building: (1) That two unbraced 
panels in the rear part of the building proved to be an 
element of weakness, (2) that the front and rear walls 
should have had stiffer bracing to prevent cracking of 
the walls, and (3) that provision should have been made 
at the stair well for wind transfer from rear to front 
sections of the building without putting undue stress on 
one particular beam. Further, both this building and 
the Meyer-Kiser building should have been provided with 
longitudinal bracing, ‘as this would have had a strong 
tendency to resist torsional racking of the building.” 
Comparison was made with the tower of the Daily News 
building in Miami, which is 40 ft. square and about 
225 ft. high. This tower was designed for a wind pres- 
sure of 20 Ib. per square foot in either direction at a 
unit stress of 24,000 Ib. per sq.in. in the steelwork, but 
the details as well as the main members were designed 
to be adequate for all elements of wind-stress transfer, 
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and effort was made to have the connections stiff as well 
as strong. Moreover, the walls were built of heavy 
interlocking tiles instead of thin-web partition tiles. The 
building suffered no structural damage. Disregarding 
the strength of the walls, the framework of this building 
would not show distress uniil a wind pressure of about 
30 Ib. per sq.ft. on the entire surface was exceeded. 

The conclusions of the committee lay stress on the 
necessity of adequate windbracing in high buildings, the 
importance of careful design of details, the need for 
specially stiff bracing in the outside walls to prevent in- 
jury to the masoury, and the desirability of symmetrical 
arrangement of the bracing so as to prevent twisting. 

Prof. F. O. Dufour, of Lafayette College, in discussing 
the report, outlined his observations of the Meyer-Kiser 
building made shortly after the storm. He spoke par- 
ticularly of the evidence of effective distributing action 
of the floor slabs as horizontal girders. E. W. Stern 
told of his observations and conclusions as to the St. 
Louis tornado of 1896. He concluded that every bent 
should be braced in both directions and that ordinary 
seat and top angles are utterly inadequate as windbracing. 
In some cases he has observed that operation of erection 
derricks pulled the framework 6 in. out of plumb, while 
substantially designed and detailed framework will dem- 
onstrate its rigidity by its resistance during erection. 

The final item of the program, the description of the 
Carquinez Straits bridge work, dealt with matters that 
have already been fully covered in Engineering News- 
Record and need not be repeated here. Dr. Stein- 
man’s paper emphasized the difficulty of the foundation 
problem, which called for deep open-dredged piers, and 
described the hydraulic brake or buffer between sus- 
pended: span and cantilever arm to remove the danger of 
oscillation in earthquakes. Mr. Goodrich showed both 
slides and moving-picture films of the hoisting of the 
suspended spans by means of a system of hoist ropes and 
counterweights, a method never before used. Complete 
success attended the hoisting ; each of the two suspended 
spans was lifted into place in about two hours. 


* * * 


Sanitary Division 


A paper on a large water supply and purification proj- 
ect, another on an almost equally large sewage-works, 
three technical committee reports and one report on 
policy to the executive committee constituted the formal 
program of the Sanitary Division. The first paper de- 
scribed the $20,800,000 additional water supply for Provi- 
dence, R. I., and was by F. B. Marsh, deputy chief engi- 
neer, Providence Board of Water Supply. The second 
paper described the design and construction features of 
the new sewage-works of Akron, Ohio, now about com- 
pleted at a cost of about $18,000,000 but, according to a 
statement by H. P. Eddy, not to go into operation for a 
year or so because of municipal red tape and techni- 
calities. 

The committee on sewage-works operation and control, 
C. E. Keefer, Baltimore, chairman, reported that an in- 
quiry shows that a large percentage of sewage-works are 
not properly operated, due to inadequate appropriations 
and to untrained and inexperienced operators. The com- 
mittee noted as worthy of consideration an extension to 
other states of recent Ohio legislation authorizing munic- 
ipalities to charge for the use of sewage systems. The 
increasing number of short schools for sewage-works 


operators was also commended. A study looking toward 
more uniformity in sewage-analysis is being made. 

For the committee on filtering materials George B. 
Gascoigne (in the absence of W. E. Stanley, Chicago, 
chairman) reported investigations in progress on both 
coarse and fine material for sewage filters and also on 
sand for water filters. A number of tables were included 
in the report. Water filtration laboratories in a dozen 
cities are collaborating in studies on size and depth of 
filter sands. 

Studies of friction in pipes conveying sewage sludge 
were reported by the committee on that subject (Langdon 
Pearse, Chicago, chairman). These studies have been 
made on special test lines at Chicago, Syracuse and Balti- 
more. They have dealt with critical velocity and vis- 
cosity, taking moisture or solid percentages into account. 
The results of the studies, as indicated by lantern slide 
curves and comments by Mr. Pearse and by Glenn D. 
Holmes, Syracuse, and C. E. Keefer, Baltimore, members 
of the committee, are conflicting. 

For a special committee created to advise the executive 
committee as to policy regarding acceptance of papers on 
stream pollution, with special regard to various proposals 
for the formation of a sewage-works association and re- 
lated matters, H. P. Eddy, chairman, stated that his 
committee had advised against the formation of such an 
association but in favor of giving moral support to a 
federation of existing organizations dealing with sewage 
disposal. The committee also recommended that encour- 
agement be given to the presentation of papers before 
the Sanitary Division on sewage research, on the opera- 
tion of sewage-works and on processes of treatment, but 
advised against the acceptance of papers confined to 
biological or chemical research or to operating data, since 
such papers can find an outlet elsewhere. 

A question having been raised as to the outcome of 
the proposal for establishing a journal to publish papers 
on sewage treatment, finally taken in hand by a committee 
of one hundred as the result of consideration at the recent 
meetings of the American Water Works Association and 
the American Health Association, George W. Fuller, 
New York City, stated his understanding to be that a 
committee has been appointed to form an organization 
for the purpose indicated. 


Aerial Photo Work in Past Year 


In addition to photographs made for purely military 
training purposes during the fiscal year 1927, the Air 
Corps of the U. S. Army photographed, for mapping 
and mosaic purposes, a total area of about 48,000 
sq.miles in various parts of the United States. The major 
portion of this work was divided among government 
departments as follows: 

War Department . ada cst «Gy aa, Sees 
Engineer’s Board, Rivers and Harbors.. 25,000 “ “ 


Geological Survey 16,600 “ “ 
Coast and Geodetic Survey a. 
International Boundary Commission... 1,000“ “ 


Lesser projects for other bureaus of the departments of 
Agriculture, Interior, and Commerce were also completed. 
The total area photographed is more than double that of 
any previous year. According to the War Department it 
registers about the maximum limit of the amount of 
aerial surveys that the Air Corps can accomplish annually 


under its existing organization and without interference 
with training. 
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Simple Method Used to Lower 
Cast-Iron Water Main 


TREET improvements often lower the surface grade 

to such an extent that it is necessary to relay water 
mains so they will be below the frost line. When this 
occurs in Springfield, Mass., the mains are lowered by 
the water department in a simple and effective way which 
does not require the water pressure to be shut off. 

The department has a small trench excavator which 
it often uses on this class of work. The machine is not 
equipped with an oscillating motion, being only capable 
of cutting a trench the width of the cutter, or 30 in. 
When used for lowering mains under pressure, however, 
trenches 8 ft. wide and 7 ft. deep have been made. 
The machine is set up to cut a trench along one side of 





LOWERING 30-IN. CAST-IRON WATER MAIN 
UNDER PRESSURE 
Trench shown is 8 ft. wide and 7 ft. deep. Excavator cuts 
24 ft. width, while additional width is cut down by laborers 
and removed from the trench by the excavator. 


the main, and follows along the entire length of main 
to be moved in this relative position. The extra width 
of trench is cut down by laborers who shovel this mate- 
rial to the excavator as it moves along. The trench is 
carried to a depth below the pipe on each side of it to the 
desired depth, and the material underneath the main is 
removed in short sections, allowing the main to rest on 
a number of small piers of earth. Usually each pipe 
length is supported by one pier. Owing to the Jarge 
amount of material excavated and the relatively small 
size of the machine used, additional laborers are required 
on top of the bank to keep the excavated material from 
rolling back into the trench. When the excavation is 
in sand, the supporting piers under the pipe gradually 
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give way under the weight of the mains, and it continues 
to settle to the bottom of the trench. Where the soil is 
clay, it is necessary for the workman to spade down the 
supporting piers so as to obtain a uniform lowering of 
the mains. 

Very little difficulty occurs from leaking joints, and 
any leaks occurring are easily and quickly repaired. The 
mains lowered are cast-iron pipes from 4 in. to 30 in. in 
diam., with both lead and composition joints. 





Device Detects High and Low Spots 
in Concrete Road Surface 


By Haro_tp ANDREW 
Assistant Engineer, Illinois Division of Highways, 
Peoria, Ill. 

ITH a clause in the Illinois specifications for port- 

land cement concrete pavement providing for a 
surface which shall not deviate more than 4 in. from the 
true surface as determined by a 10-ft. straight-edge, it 
became essential to develop an instrument for testing 
pavement smoothness which combined efficiency of opera- 
tion and accuracy of measurement. Several years ago 
such a instrument was developed in District No. 4, and 
in five years of use it has proven itself so satisfactory 
that at the beginning of the 1927 construction season 
there were nine in use. 

The device, called a pavement rater, consists of a 
wooden frame made up of two parallel members to 
which cast-iron end wheels are attached. The indicator, 
carrying a heat-treated steel roller, is swung from the 
frame at its middle point. Attached to the indicator are 
steel scrapers, one of which is in front of and the other 


Position I, Indicator Position 2, Indicator showing 


showing less than 4 $*----. { less than +" due to lowering 
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Dial Markings 


DESIGN OF MACHINE TO DETECT IRREGULARITIES 
IN SURFACE OF PAVEMENT 


behind the roller. The end wheels were turned on a 
lathe within 0.002 in. of true diameter. Adjustable bab- 
bitted bearings were used to take up any wear that might 
occur. The rollers on the indicators were made of such 
material that there would be no appreciable wear due to 
being used on hard surfaces. 

The adjustment of the pavement rater is made by 
shifting the entire indicator up or down in the frame, 
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and by changing the position of the scrapers. A fine 
thread stretched along the bottom of the wheels fur- 
nishes the basis for the measurements. If the scraper 
comes in contact with the surface of the pavement, the 
point of contact is either high or low, as the scraper 
indicates. From the position in which the roller is at- 
tached to the frame, one scraper indicates the depres- 
sions, and the other scraper the high places. These are 


shown on the graduated dial above the roller by a pointer. 

Straight-edging is done by pushing the instrument over 
The pointer standing on the long central 
The pointer 


the pavement. 
mark (see sketch) indicates true surface. 
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was only 5 ft. thick at the center, it increased to a thick- 
ness of 104 ft. at the corners. This made necessary a 
slightly different arrangement for placing the dynamite 
than if the base were uniformly round in sections. The 
diameter at the top of the chimney was 10 ft. 

The method of felling the brick chimney was to blast 
out the brickwork in a horizontal plane, progressively 





PAVEMENT RATER IN USE 


oscillating between marks A and B indicates waves }; in. 
from true surface. When the pointer moves into the 
black areas, an irregularity of more than 4 in. has been 
encountered. Detection of such appreciable variations 
is made more positive by the scraper dragging and pro- 
ducing the scraping noise, or in case of green concrete, 
by marking the surface. The instrument also shows the 
dimension of the irregularity from a true surface. 

Pavement raters having three indicators spaced 24 ft. 
apart have been used. This is to conform with the 
theory that unsymmetrical high and low places exist on 
the pavement surface which only a three-indicator in- 
strument could detect. However, after using several 
instruments of this design for two years, it was found 
that 99 per cent of the variations were detected by the 
middle indicator, and for this reason the other two indi- 
cators have been eliminated from this machine. 

This machine was developed by the writer, assistant 
engineer, Division of Highways, District No. 4, and its 
cost is approximately $40. 





Procedure in Demolishing a 365-Ft. 
Brick Chimney 


N FELLING a 365-ft. brick chimney, located at an 

abandoned plant of the International Nickel Company 
at Constable Hook, N. J., the contractor experienced 
several difficulties. However, the same contractor had 
built the chimney 27 years before and some trouble in de- 
molishing it was foreseen. The plan, therefore, was to 
discharge successive shots of dynamite, determining the 
exact method of firing in accordance with the settling of 
the chimney. 

The base of the chimney was constructed of common 
building brick to a height of about 30 ft. above the con- 
crete foundation. It was square in section on the out- 
side but circular on the inside, so that while the wall 


ON ILLINOIS HIGHWAYS 


from the side on which the chimney was to fall back 
toward the center line of the chimney, causing the struc- 
ture to settle gradually, and finally to tip over from its 
own weight. In Fig. 2 is shown the effect of the first 
five shots on the side of the chimney toward which it 
was to fall. 

In all, 161 holes were drilled, placed in three rows 
and varying in depth from 4 to 6} ft., being uniformly 





FIG. 1—BRICK CHIMNEY 365 FT. HIGH (ON THE RIGHT) 
FELLED BY 105 LB. OF DYNAMITE 
IN 9 SEPARATE SHOTS 
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13 in. in diameter. About 20 per cent of the brickwork 
was left on the inside of the chimney to form a sealed 
chamber for the explosion of the dynamite, the holes on 
the outside being capped with clay to complete this 
sealing. . 

It had been planned to use only 80 of these holes, 
but 100 holes were necessary to be fired. Also while it 
was estimated that an average of } Ib. of dynamite was 





FIG. 2—BASE OF CHIMNEY SHOWING EFFECT OF 
FIRST FIVE SHOTS 

Holes were placed in the three lines extending around three 
faces of the chimney. 


necessary for each hole, slightly more than 1 Ib. was 
required. A total of 9 shots was used, the final charge 
being 45 lb. of 60 per cent dynamite. In all, about 105 
lb. of dynamite was used. It was found that the extreme 
toughness of the brickwork permitted fewer and heavier 
charges than had first been estimated. Heavy charges 
ordinarily increase the danger of a chimney collapsing 
instead of toppling over. As the plan worked out the 
chimney after the final shot stood in place 13 min. 
before it toppled over. It measured about 265 ft. of 
its height on the ground in its fall, after breaking in 
three places. The contractor was the Alphons Custodis 
Chimney Construction Company, New York City, 
Thomas S. Clark, chief engineer. 


Power Shovels for Handling Rock 
Save Time on Rock-Fill Dam 


N PLACING the rock used in facing the upstream 

side of the rock-fill storage dam on the Bucks Creek 
project of the Feather River Power Co. in California, 
some of the larger pieces had to be handled with power 
equipment. At first this was done by derricks sup- 
plemented by power shovels, the latter lifting the large 
rock fragments by means of chains hooked over the teeth 
of the dipper. Later three shovels were specially adapted 
to handling rock by substituting an I-beam for the dip- 
per. This scheme was found very satisfactory and was 
used throughout the job. 

The change on the shovels was made by removing the 
dipper and bolting an I-beam extension on the outer end 
of the dipper stick. From a hole near the end of this 
I-beam a chain was suspended with a hook at its lower 
end for picking up the chain passed around the rock to 
be moved. The crowding and swinging movements of 
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PLACING ROCK WITH SPECIAL RIG ON POWER SHOVEL 


the power shovels were found ideal for placing rock, 
and were said to be more effective on this particular job 
than locomotive cranes would have been. Three shovels 
were equipped in this way; two of 3-cu.yd. and one of 
l-cu.yd. capacity. The size of the rock handled varied 
up to 3 or 4 cu.yd. as a maximum. 

With these shovels the work of placing such heavy 
rock fragments as were used on the facing was speeded 
up very materially. Had it not been for the power 
shovels it would have been necessary to use enough 
stationary derricks so that each one would be within the 
reach of another in order to facilitate removal to new 
locations as the work progressed. This was unneces- 
sary so long as the power shovels were used as sup- 
plementary equipment because they could always aid in 
moving the derricks to new locations. 


Discarded Rims of Truck Tires Make 
Useful Road Drag 


IX 30x834-in. discarded motor truck tire rims were 

used to good advantage by the California Division 
of Highways as a drag in road work near San Diego, 
Calif. The rims were chained together in a triangle 
and used with the apex next to the drag power unit. 
Being comparatively heavy and compact, this drag was 
found particularly useful in smoothing up newly-sur- 
faced roads when the material was dry and loose. A 
valuable feature was that it was speedy and could be 





ROAD DRAG MADE FROM SIS OLD TIRE RIMS 
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dragged along readily at 4 to 5 miles per hour. It had 
no value for cutting purposes and cannot be used gen- 
erally for ordinary road maintenance work. 

For the accompanying picture of the road drag 
Engineering News-Record is indebted to T. H. Dennis, 
acting maintenance engineer, California Division of 
Highways. R. M. Morton is state highway engineer. 


Cross-Section Rod and Protractor for 
Tunnel Work 


By DaniEL McFarRLANpD 
Resident Engineer, San Gabriel Dam, Azusa, Calif. 


HE tunnels on the Bucks Creek projects of the 

Feather River Power Company were driven to a 
section 74 ft. x 9 ft. 2 in. and lining was not contem- 
plated at first except at the ends, where it was driven to 
special sizes. When it was 
found that further lining 
was desirable the tunnel 
was accurately cross- 
sectioned to determine the 
best section. 

The rod used for this 
was an ordinary level rod 
with a special target that 
could be moved up or 
down and clamped in posi- 
~~Serew for clamping arm tion. This target had a 
protractor about 16 in. in 
diameter and a collapsible 
arm graduated in tenths 
pivoted on the center of 
the protractor with a 
pointer on the opposite 
side to read the angles. 

The transit, set up on 

gig ta Pht ag the center-line of the 

a a ert tunnel, lined-in the rod. 
When it was in position the upper part was raised tight 
against the roof of the tunnel and clamped. A piece of 


Felt 


-Orainary 8'level rod 








Sliding 
Section 4 


Stationary section 
gradvated up to 6feet 


“Protractor attached to target 


al 
180° 
FIG. 2—PROTRACTOR FOR PLOTTING TUNNEL 
SECTION NOTES 
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felt gave it a grip on any inclined rock. The target was 
raised or lowered to grade and the sections taken. The 
recorder noted the distances and angles. 

When these were plotted up transparent cross-section 
paper was used. The protractor, drawn on white de- 
tail paper using black ink, was placed under the tracing 
paper, making it the work of only a few minutes to plot 
up a section. The protractor could be drawn up for 
other scales and other sizes of tunnels. 


Making Pneumatic Arch Closures 
in Tunnel Work 


By Aaron EvANns 
Seattle, Wash. 


URING the concreting of the Chelan tunnel. 
Washington, the most successful method evolved 
for making arch closures was the following: In the first 
section poured a threaded elbow and nipple of the 
delivery pipe were concreted in the crown. Two 2-in. 


Bulkhead of first 

















3 F°2-2"Grout pipes 2. Closing section 
pgs >. » Toggle joints 
. le 





5’Sections of pipe 


Nipple extendin 
th Z, to rear of form 


rough bulkhead 


776% @° 4, 2. 9 @ OF Orr e 
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Pipe...” Finished surface, Twin doors in 
countersunk :  Stee/ forms 
| __ Jo concrete gun 5 
when pouring forms lapping 


Closing section first section 


Elbow, vipple, and grout pipes remain 
in the concrete. Thos! sections are removed 
by hand as the crown fills 


DETAILS OF GROUT PIPE INSTALLATION 


grout pipes were put in as vents. All the pipes extended 
far enough back to allow for the lap of the form of the 
closing section, 5-ft. pipe lengths being used. The de- 
livery pipe from the gun was attached to the elbow and 
the section concreted. The remaining patch is sound 
and easily made. A reasonably high place in the crown 
should be selected for rock tunnels. 

V. G. Hindmarsh was directly in charge for the con- 
tractor, Grant Smith & Co. The writer was inspector 
for T. H. Judd, resident engineer of the Washington 
Water Power Co. , 


Bridge Erection Methods 


N A discussion on bridge design at a recent meeting of 

the Western Society of Engineers it was remarked by 
Mr. Reichmann, of the American Bridge Company, that 
ordinary truss spans nowadays are not often erected by 
means of overhead travelers, but mainly by locomotive 
cranes having long booms. This latter method saves a 
heavy investment in the traveler, saves much time and 
saves many men who would otherwise be required. To 
the objection that erection by cantilevering is slow on 
account of the handling of material, Mr. Reichmann re- 
plied that this method is not necessarily slow if the 
plant layout is designed for bringing the material for- 
ward rapidly. 
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Letters to the Editor 
A Forum for "aa of Views of Engineers 
an ontractors 





Misquoted on Mississippi Flood Problem 


Sir—It seems to me that my friend Mr. DeBerard has 
not quite correctly reflected my attitude on the Mississippi 
flood problem in his article published in your issue of 
Dec. 22, p. 1002. 


If there be any way whereby the flood stages of the river 


may be controlled 1 am in favor of it. I believe that spill- 
ways would only afford relief for brief periods and that they 
will ultimately result in higher flood elevations than would 
be produced by “levees only.” 

With a confined river, in my opinion, there will result some 
scour and enlargement of section, whereby fioods of given 
discharge would be carried with lower gage heights than 
would otherwise be possible. It does not follow that a larger 
volume of flow would not establish new gage records. 

For example, the maximum recorded discharge at New 
Orleans in the past was approximately 1,360,000 sec.-ft. If 
conditions should at some future time bring a flood of say 
1,750,000 sec.-ft. to New Orleans, it is certain that the gage 
reading would be higher than that which was recorded when 
1,360,000 sec.-ft. was the discharge. 

I feel that so many data are lacking which should be avail- 
able for a correct solution of the Mississippi River flood 
problems that all of us are more or less shooting in the dark. 

Perhaps a better plan than any thus far submitted would 
be to send the flow from the White and Arkansas rivers down 
through the Bayou Boeuf Floodway and then to close the 
mouths of the White, Arkansas and Old rivers. By this 
means all of the streams west of the Mississippi River below 
the St. Francis River would be constituted into another river 
system with entrance into the Gulf through the Atchafalaya. 
In such a season as that of 1927, this system would have a 
discharge of about 1,500,000 sec.-ft. and would be a self-con- 
tained system. 

Suitable connections for navigation purposes might be 
made by means of locks with the Mississippi River. 

If adequate topographical surveys and maps were avail- 
able, they might show at once either the possibility or the 
impossibility of such a project. Even if it be a possibility it 
would be costly of execution. 

If, however, it would afford greater assurance of depend- 
able results, it should be carefully investigated. 

The Texas River project referred to by Mr. DeBerard 
has no direct bearing on the Mississippi River problems. 
Some information may be gathered therefrom which will be 
serviceable in the general study of river hydraulics in silt 
bearing streams. J. F. CoLeMan, 

New Orleans, La. Consulting Engineer. 

Dec. 27, 1927. 


Use of Sulphur in Sewer Pipe Joints 


Sir—With reference to an article appearing in the issue 
of Sept. 1, 1927, p. 346, relative to a sulphur compound for 
jointing tile sewer lining for the Los Angeles County San- 
itation Districts, the necessary experiments have no doubt 
been made to justify the use of a sulphur compound and 
the authorities are presumably perfectly assured that the 
jointing to the lining will be quite durable. In this con- 
nection, however, it may prove interesting to record briefly 
the experiences at Pretoria, South Africa, with the jointing 
of vitrified stoneware pipes for conveying sewage. For- 
merly joints were made similar to the well-known “Stanford” 
joint as shown in the accompanying sketch. The annular 
joints on both socket and spigot were cast with a composi- 
tion of the following average ingredients: 10 parts sand: 
5 parts tar; 6 parts sulphur; all mixed and heated to about 
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250 deg. F. before application. When the pipes were laid 
in position the final jointing was completed with 1:1 port 
land cement mortar. 

Examination after several years of the lengths of sewers 
laid in this manner revealed a deterioration at the joints 
Some joints were very bad, and as far as it was possible 
to determine these were made with a larger proportion 01 
sulphur than that mentioned. All the material at the joints 
seemed to be involved—the cement mortar tended to pul 
verize and the tar-sulphur compound to lose its quality, 
while the stoneware pipe also was affected. The defective 
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VITRIFIED STONEWARE PIPE JOINT 


joints formed a small percentage of those examined, but in 
consequence of these failures it has been deemed advisable 
to alter the character of the joints for stoneware sewerage 
pipes and they are now formed by cement mortar only. 
Pretoria, South Africa, J. P. Pike, 
Nov. 16, 1927. Assistant Town Engineer. 


A Landholder’s Views on Flood Control Costs 


Sir—Referring to that part of the President’s message 
regarding control of the Mississippi River and your editorial 
entitled “Coolidge on the Mississippi” in the issue of Dec. 8, 
p. 905. 

There has been a very decided effort to have the govern- 
ment bear the entire expense of the proposed protection, and 
much criticism of the President’s views. However, all of us 
who have interests in the valley do not subscribe to these 
criticisms. I own and operate a small place almost opposite 
Vicksburg. This place was so long under water that prac- 
tically nothing was raised on it this year. Its operation has 
been an expense without any return. 

From my viewpoint, if the government does take over the 
protection of the valley land it is going to result in very 
greatly increased values, not at once but eventually. If this 
view is right, then why should not the owners bear part of the 
expense of the cost of the improvements? I fail to see where 
there is any just reason for criticism of the President’s 
position. Linton W. Stusss. 

Shreveport, La. 

Dec. 15, 1927. 


Direct-Hoist Lift Bridge 


Sir—In the article on the direct-hoist lift bridge of the 
Rock Island Lines, in Engineering News-Record of Nov. 3, 
1927, p. 705, it is stated that the principal advantage claimed 
is “the elimination of several thousand feet of cable for rais- 
ing and lowering the span.” The inference might be drawn 
that several thousand feet of operating cable would have been 
required for this bridge had the usual operating rope scheme 
been employed. This might be misleading to some of your 
readers. 

A few hundred yards downstream from this bridge there 
is a highway bridge of our design with a lift span 20 ft. 
longer than the railway span, with cable operating ma- 
chinery mounted on the movable span and entirely separate 
from the suspending sheaves and ropes. The total length 
of operating cable on this highway span is 1,376 ft. Accord- 
ing to usual accepted specifications, eight operating cables 
would have been required for the railway span, each having 
a length of half the span, plus the height lifted, plus a margin, 
or about 165 ft. each. The total would be 1,320 lin. ft., which 
at about 50c. per foot would cost $660; not a serious item 
of expense for such a structure. 
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The scheme of operating machinery placed on the tops of 
the towers and applied to the main sheaves is not new. In 
1909, Waddell & Harrington made such a design for bridge 
458 of the Pennsylvania Railroad across the Chicago River. 
Complete plans were prepared. On the top of each tower 
there was to be an electric motor with a train of gears en- 
gaging the main sheaves over which the ropes suspending 
the span and counterweights passed. The span was thus to 
be raised and lowered by the friction of the main suspending 
ropes on the main sheaves. The motors on the two towers 
were to be connected electrically so as to synchronize their 
operation, so that both ends of the span would move alike. 
There was thus no operating machinery on the movable 
span itself. 

This design provided also for mechanical synchroniza- 
tion between the two towers, so that in case one motor 
should be out of commission, the motor at the opposite end 
could operate the mechanism on both towers. Construction 
was postponed, and in the meantime the rope operation with 
machinery on the lift span was developed, as in the high- 
way bridge mentioned above. This plan was found to be so 
much more simple and economical that new plans were made 
incorporating rope operation, and the bridge was so con- 
structed. E. E. Howarp, 

Kansas City, Mo. Harrington, Howard & Ash. 

Nov. 29, 1927. 

[The above comment was submitted to the engineering 
department of the railway, which had supplied information 
for the article in question. The reply is to the effect that 
“several hundred” feet might have been stated instead of 
several thousand feet. As to the idea of placing the operating 
machinery on the towers and applying power to main sheaves 
on the towers, it is pointed out that no structure today is 
operated in the same manner as the White River bridge. 
—EpiTor. ] 


Paying for Flood Control 


Sir—There are so few undisputed facts in connection 
with the great Mississippi River problem and so much con- 
fusion of ideas that a special obligation rests on the engineer- 
ing profession to keep the interpretation of the existing data 
coherent. 

The writer quotes from your editorial, “Paying for Flood 
Control,” on p. 1029, Engineering News-Record, Dec. 29, 
1927: “Obviously such a large part of the saving through 
the protection to be obtained is local that. there can be no 
question of the reasonableness of local participation. The 
valley states accept that argument for the moment, but come 
back with the rejoinder that they have already done their 
share. The Chief of Engineers deals with this argument by 
presenting a table showing that 63 per cent of the $238,000,- 
000 total spent on flood control since 1822 has been furnished 
by the states under the present flood control act provisions 
requiring the local interests to pay one-third the cost of the 
levee.” 

If this is the only way the Chief of Engineers deals with 
the contention of the valley states, it does not appear that 
he deals with it very effectively. 

In the first place, if we accept the figures of Col. C. W. 
Kutz, member Mississippi River Commission, in Proceedings, 
Am.Soc.C.E., December, 1927, p. 2498, the valley states have 
paid, not 63 per cent of the total cost to date, but a little 
more than 70 per cent. 

In the second place, the works already completed can be 
largely utilized in future plans, so that local disbursements 
upon them in the past may reasonably be credited toward the 
final project. Assuming that $238,000,000 has been ex- 
pended to date and that the Chief of Engineers’ estimate of 
$296,000,000 is sufficient to cover proposed extensions, the 
ultimate cost will be around $534,000,000, of which the valley 
states have already paid $167,000,000 (according to Col. 
Kutz). 

Thus it is demonstrated that local interests have con- 
tributed practically one-third of tke total cost of the final 
project—the ratio established in the existing flood control 
act and considerably more than the 80-20 ratio suggested by 





the Chief of Engineers. If the Mississippi River Commission 
estimate of $684,000,000 for future work be accepted, local 
contributions would still fall approximately within the Chief 
of Engineers’ ratio. It is rather surprising to discover that 
the claim of the valley states that they have already done 
their full share seems to be substantiated, though, for reasons 
of policy, they should no doubt be required to participate in 
future right-of-way and upkeep expenses. 

The writer wishes to indorse your proposal for a thorough- 
going economic survey to determine what proportion of the 
12,000,000 acres of delta land is really worth protection. But 
let us withhold judgment until specific facts have been 
gathered. To say that extravagant reclamation is solely 
responsible for the 31,000,000 acres of farm land that have 
gone out of use in the United States since the war seems a 
rash statement indeed. Who can say how much of this land 
has been ruined and rendered impotent through unscientific 
methods of culture? Land that has been robbed of fertility 
by blind practices and allowed to wash away by erosion must 
of necessity be abandoned, because its restoration is in many 
cases less economical than the drainage or protection from 
overflow of adjoining low lands, potentially fertile. 

Furthermore, the fact that 3,000,000 farmers have migrated 
to the cities in the last five years is not prima facie evidence 
that the land they formerly worked has been abandoned. 
There are all kinds of farmers, just as there are all kinds of 
manufacturers and all kinds of merchants. Farming today is 
in a state of transition, just as industry was in a state of 
transition in the three decades preceding the close of the last 
century. Farmers who remain deaf to the call and who fail 
to keep abreast of the times must of necessity fall by the 
wayside and yield their land to their more progressive col- 
leagues. Inefficient farming in the past has been made toler- 
able by rising land values. In the future, farming operations 
must show a profit per se or the operator must go out of 
business. 

So far as the Mississippi Valley is concerned, the whole 
question is badly in need of prolonged fact-gathering and 
study. Not until this is done can the violently opposed opin- 
ions of our best engineers be adjudicated. 

Ames, Iowa, Jan. 5. Q. C. AyREs, 

Associate Professor, 
Iowa State College. 
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What Is Practice in Heating Elevated Water Tanks 


Sir—By annexation of a village in 1924, Fargo, N. D.. 
acquired a water-works system including a well, a pump 
house, and a 0.1-m.g. steel tank on a 100-ft. steel tower. 
Use of the well supply was discontinued, but the tank was 
immediately connected with the city system. It acted as 
an equalizer, providing the only elevated storage in the city’s 
system, in which the pumping station is located at the 
southerly side of the city and the tank about three miles 
away near the northerly limit. 

The tank has been in service since 1922. To protect the 
tank riser from freezing a small hard-coal heater (laundry 
size) had been installed in the pump house about 75 ft. from 
the tank riser. A 2-in. pipe line, laid underground, carried 
heated water into the tank. The riser is an 8-in. pipe with 
six layers of 4-in. matched lumber covering, arranged to 
give three air spaces. The heating system did not operate 
when the tank was taken over by the city and for the past 
three years it has been the custom to cut this tank out of 
service in winter, when temperatures often go down to —35 
deg. F. and for weeks may remain below zero. It is highly 
desirable to keep this tank in service during the whole year 
because of the reserve supply and the pressure equalizing 
effect on the entire city system. 

I would like to learn what the practice is in heating 
elevated tanks and if definite heating requirements have ever 
been determined for such tanks. 

Fargo, N. D. W. P. TARBELL, 

Dec. 13, 1927. City Engineer. 

[The National Board of Fire Underwriters gives elevated 


tank heater installation details and heating requirements in 
a pamphlet published in 1926.—Ebrror. ] 
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Gen. G. W. Goethals, Builder of Panama Canal, 
Dies at Age of 70 


—. George W. Goethals, 
who won enduring fame as the 
contructor of the Panama Canal, died 
in his seventieth year on Saturday, 
Jan. 21, in New York City of cancer. 
He had been ill for two months, but 
the fact was known to only a few inti- 
mate friends and his death came as a 
shock to the engineering and business 
world. The funeral services were held 
on Tuesday, Jan. 24, in the chapel of 
the Military Academy at West Point, 
and the interment was in the historic 
burial ground overlooking the Hudson. 

Gen. Goethals was born in Brooklyn, 
N. Y., on Jan. 25, 1858. In 1876 he 
received an appointment to the West 
Point Military Academy, from which 
institution he was graduated in 1880, 
standing second in his class. Being as- 
signed to the Corps of Engineers, his 
first work in the Army was in the De- 
partment of the Columbia under Gen. 
Nelson A. Miles. Then he was trans- 
ferred to Cincinnati, Ohio, as assistant 
in charge of the improvement of the 
Ohio River for navigation, there gain- 
ing his first experience in the construc- 
tion of canals, locks and dams. From 
1885 to 1889 he was instructor, after- 
ward assistant professor, of civil and 
military engineering in the Military 
Academy. Then he returned to the 
work on the Ohio River at Cincinnati 
and on the Tennessee at Nashville. 

At the outbreak of the war with 
Spain he was appointed chief engineer 
of the First Army Corps and served 
throughout the war. 

In 1903 he was called to Washington 
as a member of the General Staff of the 
Army, one of the first engineers to re- 
ceive such an appointment. Here he 
made a notable record, particularly in 
connection with fortification construc- 
tion and the modernization of the coast 
fortifications. The President and the 
Secretary of War were strongly im- 
pressed with his abilities, and when, a 
few years later, the selection of an 
Army engineer to head the Isthmian 
Canal Commission and take charge of 


building the Panama Canal was under’ 


consideration, Roosevelt and Taft chose 
Goethals for the work. 

Lieut.-Col. Goethals, as he was then, 
received the Panama appointment in 
1907. He remained in the Isthmus 
nearly ten years. 

For seven years Gen. Goethals devoted 
himself to overcoming the almost in- 
surmountable difficulties of building the 
Panama Canal. Gold Hill and Con- 
tractor’s Hill had to be cut through by 
the famous Culebra Cut, the great 


earth dam at Gatun had to be built, 
flights of locks of unprecedented size 
with their formidable new machinery 
for gate and valve operation and tow- 
ing had to be planned and constructed. 
There were dredging and_harbor- 
construction operations of great mag- 
nitude. Shipping and railroad had to 
be handled at high efficiency. And 
beyond all the huge, intricately organ- 
ized working force had to be kept 
efficient, contented and orderly, under 
all the disadvantages of location and 
climate. 

Goethals came to the work when the 
American enterprise had been in prog- 


©Underwood & Underwood 
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ress for some years under discouraging 
conditions. The division of the admin- 
istrative functions, which were handled 
by a commission in Washington, from 
the actual direction of work at Pan- 
ama, had handicapped progress seri- 
ously. Wallace and Stevens had 
directed operations, but had in turn 
resigned. But fortunately the most 
difficult parts of the work had been 
well prepared for, among them the sys- 
tem of handling the Culebra Cut ex- 
cavation, the work of Stevens. Goe- 
thals, with brilliant executive and 
administrative ability, and with the 
joined authority of chairman of the 
commission and chief engineer, soon 
placed the enterprise on an efficient, 
smoothly working basis. 

When, late in 1914, tie first ship 
passed through, Goethals remained as 
Governor of the Canal Zone, but soon 
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prepared to resign. Before he could 
leave, a series of great slides in the 
cut closed the canal. He remained to 
reopen the canal, which he accom- 
plished in six months, and did not 
finally leave the Zone until the latter 
part of 1916. 

Gen. Goethals at his request was 
placed on the retired list of the Army, 
and opened an office as consulting en 
gineer in New York. Within a few 
months, at the outbreak of the World 
War, he was called to Washington, as 
a civilian, to become general manager 
of the Emergency Fleet Corporation. 
In this capacity he fought strenuously 
against the project for building a great 
number of wooden ships, and in his 
contest with the Shipping Board made 
the famous remark that boards are 
apt to be “long, narrow and wooden.” 
The situation became such, however, 
that he resigned during the latter part 
of 1917. 

Soon after, he was recalled to active 
service in the Army, first for a brief 
period as acting Quartermaster Gen- 
eral and then as Director of the 
Division of Purchase, Stores and Traffic 
of the General Staff, in which position 
he was charged with the procurement 
of all military supplies. For this serv- 
ice Congress awarded him the Dis- 
tinguished Service Medal. France 
made him a commander of the Legion 
of Honor, and he also received medals 
from the National Geographic Society, 
the National Institute of Social Sci- 
ences and the Civic Forum. In 1919 
he was awarded the John Fritz Medal 
by the American Society of Civil En- 
gineers. Gen. Goethals was a member 
of the latter society and served as a 
director in 1918. 

Gen. Goethals went back on the 
retired list of the Army in 1919 and 
returned to private practice in New 
York, first as head of the firm of 
George W. Goethals & Company until 
1923, and then under his own name. 
During this period he served as con- 
sulting engineer to the state of New 
Jersey in the reorganization of the 
highway department of the state. His 
firm was retained by the Joint Bridge 
& Tunnel Commission of the state of 
New York and New Jersey to report 
on various tunnel projects; also as con- 
sulting engineers on the design and 
construction of the lock and inner 
harbor navigation canal at New Or- 
leans. The firm acted as managers for 
the Wright-Martin Aircraft Corpora 
tion and numerous other industrial 
organizations. More recently Gen. 
Goethals served as consulting engineer 
fer the Port of New York Authority 
itm its traffic studies and bridge work 
including the new Hudson River 
Bridge. 
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Chicago Harbor Plans Are 
Made Public 


A comprehensive plan for Chicago’s 
harbor facilities, submitted by Major 
Rufus Putnam in a report to the Com- 
mercial Club, provides for several devel- 
opments: (1) Enlargement of the exist 
ing «municipal pier to serve passenger 
and package-freight vessels and to give 
better rail and street-car connections ; 
(2) construction of a similar pier and 
facilities on the opposite (south) side 
of the mouth of the Chicago River when 
traffic requires it; (3) a barge terminal 
with warehouse and trackage facilities 
on the drainage canal at Crawford Ave.; 
(4) a barge terminal on Lake Calumet, 
reached by the Calumet River, serving 
the trunk-line railways; (5) enlarging 
the Sag Canal as a connection from 
this Lake Calumet harbor to the main 
drainage canal; (6) a lake-front harbor 
at the mouth of the Calumet River, with 
piers, warehouses, grain elevators and 
other facilities suitable for serving both 
lake and ocean steamers; (7) dredging 
a navigable channel to connect the 
Indiana Harbor ship canal (now a stub- 
end waterway) with the Little Calumet 
River, and thus with the Sag Canal. 
The works to be carried out first, as 
proposed, would be at the Municipal 
Pier, $1,800,000; Crawford Ave., $1,- 
285,000, and Lake Calumet, $1,247,000, 
or a total of $4,332,000. The second pier 
in Lake Michigan, to be built at some 
future time, is estimated to cost $3,200,- 
000. This report is practically for the 
city of Chicago, as the Commercial Club 
offered to have a study of the harbor 
situation and requirements made by an 
engineer, and this proposal was accepted 
by the city authorities. 





Land Section Headings of 53rd 
St. Subway Holed Through 


Due to continuous night and day work 
the headings of the land section of the 
53rd St. crosstown subway, New York 
City, were holed through Jan. 21. The 
new line will connect the 8th Ave. sub- 
way with the Brooklyn and Queens lines 
at the Long Island City junction. The 
contract is now 50 per cent complete and 
the contractor is a year ahead of 
schedule. 

The contract, amounting to approxi- 
mately $20,000,000, was awarded to the 
Patrick McGovern Company last spring. 
Work was started simultaneously on 
both sides of the East River and at Wel- 
fare Island shaft. The construction of 
the 53rd St. line has now reached the 
point which permits of a clear walk 
underground from 8th Ave., to 3rd Ave., 
a distance of one-half mile on the land 
area of the contract. 

The land section on the Queens bor- 
ough side of the tunnel is similarly clear 
of excavated rock and earth, and the 
section under Welfare Island for a dis- 
tance of 700 ft. is also clear of rock, 
leaving only the sections under the two 
channels of the East River to be exca- 
vated. This work will soon be started 
under air pressure. 
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Bridge Pier Cylinders Fail 
and Seven Drown 


N JAN. 19 the falsework for 
| pier No. 6 of the du Pont 


| 
| 
| 
| 
| 








bridge, under construction across St. 
Andrews Bay, near Panama City, 
Fla., failed, throwing the two 16-ft. 
cylinders into the water, which is 
about 45 ft. deep at this point. Seven 
members of the riveting crew, work- 
ing inside the cylinder, were drowned, 
the two workmen who were on the 
outside escaping without injury. 
There are eleven piers in the main 
| structure and nineteen in the adjacent 
| bay crossing; cylinders for the latter 
had all been successfully handled on 
the type of falsework which failed, | 
with no indication of weakness. 
A sudden squall with a wind veloc- 
| ity variously estimated at 60 to 80 
| miles per hour, combined with a 
heavy running tide, is presumed to 
have been the principal cause of the 
accident. 


























Public Health Officials 
and Educators Protest 
Ousting of Dr. Bundesen 


Many persons prominent in public 
health and educational work from the 
Atlantic to the Pacific, including two 
university presidents, have issued a 
statement protesting against the dis- 
missal by Mayor Thompson of Chi- 
cago of Dr. Herman N. Bundesen as 
health commissioner of that city 
and his replacement by the mayor's 
personal physician, characterized in the 
protest as “a physician who, whatever 
his personal standing, is without ap- 
parent qualifications or experience to fit 
himself for the discharge of the serious 
duties of the office in question.” The 
protest continues : 

Permanence of tenure for competent 
health officials is an absolutely essential 
factor in the protection of the public 
against preventable disease ; and the case in 
question seems particularly flagrant in view 
of the extraordinary record of Dr. Bunde- 
sen, whose brilliant services have aroused 
nation-wide admiration. Sacrifice of the 
lives of citizens of Chicago to political ex- 
ploitation and personal whims is more than 
a local matter, since insanitary conditions 
in one community may react upon an entire 
continent. 

The action of the Mayor of Chicago 
strikes a blow at the most fundamental 
principles of good government. It should 
meet with prompt and vigorous rebuke 
from all people of Chicago who care for 
the reputation of their city and it should 
stimulate citizens everywhere to see that 
city charters are amended so as to make 
such interference with good health admin- 
istration impossible in their own com- 
munities. 

Besides Dr. Bundesen, the protestants 
state, Mayor Thompson has also elimi- 
nated from the city service three other 
“eminent sanitarians”: Dr. J. C. Geiger, 
deputy health commissioner, I. S. Falk, 
director of surveys and Arthur E. Gor- 
man, chief sanitary engineer [in charge 
of the safety of the water supply of 
Chicago]. 

Among the signers of the protest are: 


Herminghaus Suit Settled by 
Power Company Purchase 


As a finale to four years of litigation 
and condemnation proceedings the case 
between the Southern California Edison 
Company and the Herminghaus estate 
was recently settled out of court when 
the power company purchased the 
18,000-acre Herminghaus ranch and 
thus settled the dispute over the right 
to store waters of the San Joaquin River 
in Florence Lake reservoir. The Her- 
minghaus heirs originally obtained an 
injunction in the Fresno County court 
against this storage on the ground that 
impounding these flood waters would 
prevent the natural periodic overflow 
of their lands and hence would usurp 
their water rights. The California Su- 
preme Court upheld the lower court's 
decision in favor of the complainants 
and the U. S. Supreme Court on appeal 
ruled that it had no jurisdiction in the 
matter. Condemnation proceedings were 
under way when the case was settled out 
of court. The purchase price was not 
announced but is unofficially reported to 
have been $1,000,000. 





Jardine Recommends Highway 
Planning Commissions 


In a speech on Jan. 10 before the 
National Automobile Chamber of Com- 
merce in New York City, W. M. Jar- 
dine, Secretary of Agriculture, recom- 
mended establishment of two highway 
planning commissions—one to: lay out 
metropolitan highways, the other to plan 
rural systems. Secretary Jardine based 
his recommendation on the fact. that 
there are in the country today many 
legally designated public roads which 
are not- needed and which it will be 
unable to improve for some time to 
come. He would reduce the mileage 
and consequently the acreage of land 
now used for public highways in rural 
sections, and at the same time plan com- 
munity and local highway systems to 
give more adequate service to farm 
regions. The rural planning commis- 
sion would work in conjunction with the 
state highway departments to lay out 
county and feeder roads to serve agri- 
cultural populations. 








Two university presidents, Farrand of 
Cornell and Wilbur of Leland Stanford; 
four state health offiicers, Nicoll of New 
York, Welch of Alabama, Monger of 
Ohio and Kieffer of Michigan; six local 
health officers, Chapin of Providence, 
Harris of New York and also Park, 
head of the New York Bureau of Lab- 
oratories, Vaughan of Detroit, Hassler 
of San Francisco and Pomeroy of Los 
Angeles County; six deans and profes- 
sors of public health, Prescott of the 
Massachusetts Institute of Technology, 
Winslow of Yale, Emerson of Colum- 
bia (formerly health commissioner of 
New York City), Abbott of Pennsyl- 
vania, Freeman and Howell of Johns 
Hopkins. Another signer is George EF. 
Vincent, president, Rockefeller Founda- 
tion, New York City. 
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January 26, 1928 


| Washington News | 


By Paut Wooton 


Washington Correspondent, _ 
Engineering News-Record 


AJOR-GENERAL Edgar Jadwin, 

Chief of Engineers, U. S. Army, is 
attempting this week to justify his engi- 
neering conclusions before the Flood 
Control Committee of the House of Rep- 
resentatives. Representative Reid, the 
Chairman of the House Committee and 
a close political friend of William Hale 
Thompson, the Mayor of Chicago, is 
hostile to many of the Jadwin recom- 
mendations. He has introduced a bill 
of his own which apparently has the 
support of a majority of the members 
of the committee. Announcement has 
been made, however, that a minority 
report will be submitted on the Reid bill 
and that minority bill based on the Jad- 
win report will be introduced. 

General Jadwin brought out at the 
beginning of his testimony that the re- 
port of the Mississippi River Commis- 
sion “had reached the committee by the 
back door” and that it had not been 
subject to the scrutiny and checking 
that would have been the case had it 
been laid before Congress as an official 
document. 








REporRTS COMPARED 


In comparing his report with that of 
the Mississippi River Commission he 
pointed out that by placing the levees 
on the higher ground in the Tensas 
Basin it would be possible to reduce the 
cost of that floodway to $7,700,000, as 
compared with $35,000,000 estimated by 
the Mississippi River Commission, and 
as the area was being given more pro- 
tection than it had had previously, that no 
expenditures for land and damages were 
taken into account. He pointed out also 
that under his plan $11,900,000 more 
was being expended for levees in the 
Atchafalaya floodway than had been pro- 
posed by the Commission. General Jad- 
win indicated his opposition to any plan 
that would prescribe fixed stages of the 
river at any point. By putting 900,000 
sec.-ft. through the Tensas Basin flood- 
ways, he pointed out that lower levees 
thus could be used on the main river. 
It was explained that the Army engi- 
neers’ plan omits a spillway below New 
Orleans so as to keep down the velocities 
at that point. All of the engineering 
plans are in agreement on the advisa- 
bility of constructing a spillway above 
New Orleans at Bonnet Carre. 

General Jadwin defended the practice 
of requiring local contributions. He 
said it would be dangerous to depart 
from that practice. When asked how it 
would be possible to get the state of 
Mississippi, for instance, to contribute 
money for a project located in Louisiana, 
General Jadwin expressed the opinion 
that the states could work that out 
between themselves just as Missouri 
and Illinois could work out an appor- 
tionment of the cost of the work look- 


ENGINEERING 





ing principally to the protection of Cairo. 
He pointed out, however, that Congress 
itself had established a policy of local 
contributions and that his report had 
been made in conformity to that policy. 
He called attention to the fact that he 
had recommended a reduction of the 
local share from 334 per cent to 20 per 
cent and had made a provision that the 
work could be done by the United States 
in the event the states themselves refuse 
to co-operate in any vital part of the 
project. 

Hearings before the Senate Commit- 
tee began Jan. 23. It became apparent 
immediately that most of the members of 
the committee are opposed to local par- 
ticipation in the expense of a compre- 
hensive flood-control policy. It was 
pointed out that practically every gov- 
ernment project benefits surrounding 
property. While no objection was offered 
to the practice of 'ocal contribution on 
minor projects of doubtful value, atten- 
tion was called to the fact that the com- 
munities on the Great Lakes had been 
benefited by government expenditures 
there, but no effort had been made to 
calculate the amount of benefit to the 
various ports and no attempt made to 
allocate a proportion of the cost to them. 
In like fashion the point was made that 
government buildings and other govern- 
ment improvements enhance the’ value 
of adjacent property, but no effort was 
made to require contributions from such 
property. 


WatsH RESOLUTION OppPposED 


Strong opposition to the Walsh reso- 
lution proposing an investigation of the 
electric and gas utilities developed when 
the Interstate Commerce Committee of 
the Senate took up the consideration of 
the measure. In addition to the protests 
lodged by representatives of the interests 
concerned and by those of banks and 
financial houses, representatives of the 
National Association of Railroad and 
Utilities Commissioners presented em- 
phatic objections to the investigation by 
federal authority of the matters which 
come within their jurisdiction. 

Committees in the Senate and in the 
House have concluded hearings on the 
Swing and Johnson bills, proposing the 
construction of a high dam in Black 
Canyon on the Colorado River. The 
probabilities are that each committee will 
report the bill favorably, but it is gen- 
erally recognized that great difficulties 
will face the legislation in both the 
Senate and the House. The general im- 
pression seems to be that the proposal 
in its present form is unlikely to become 
a law. 





Louvain Memorial Fund 
Now $31,100 


It is announced that the total amount 
subscribed up to Jan. 14 for the fund 
for the Louvain Memorial to American 
Engineers is $31,100, from a total of 
1,754 subscribers. From the American 
Society of Civil Engineers there has 
been received $8,402 from 386 sub- 
scribers. 


NEWS-RECORD 


Brief N ews : 


Yate Bur_pinc Construction Stu- 
DENTs listened to an instructive lecture 
by W. J. Barney, of the Barney- 
Ahlers Construction Corporation, of 
New York, on Jan. 24. The subject was 
“Relation of Contractor and His 
Banker.” 

Tue FourTEENTH ANNUAL CONFER- 
ENCE on highway engineering will be 
held Feb. 14 to 17 at the University of 
Michigan, in co-operation with the State 
Highway Department and the Michigan 
Association of Road Commissioners and 
Engineers. The subjects to be discussed 
include: Field control of pavement con- 
crete, low cost improved roads, bitumi- 
nous treatment of gravel roads and earth 
subgrades, the study of concrete pave- 
ments from cost records, snow removal, 
trends in bituminous pavement design, 
maintenance and development of road- 
sides, the personnel of a maintenance 
organization, roadside clean-up, main- 
tenance equipment and road numbering. 


BALTIMORE Now Has A PERSONNEL 
OrFicer, for the first time in the history 
of the city, in the Department of Public 
Works, made up of the eleven engineer- 
ing bureaus of the city. Charles F. 
Goob, chief engineer and head of the 
department, has assigned Paul Zimmer- 
man, superintendent of public buildings, 
to the position. 


AMALGAMATION OF THE MAGAZINES, 
The Nation’s Health and The American 
Journal of Public Health is announced, 
the combined magazine to be known as 
The American Journal of Public Health 
and Nation’s Health. It will be published 
under the auspices of the American 
Public Health Association. 


Tue 20-M.G. CLear Water ReEseER- 
vorr which has been under construction 
during the past eighteen months by the 
Detroit Department of Water Supply 
was put into service on Jan. 5, increas- 
ing the clear water reservoir capacity of 
the city to more than 50 m.g. This unit, 
which was constructed at a cost of about 
$1,000,000, is a part of a $30,000,000 
program for the extension of the Detroit 
water-works under George H. Fenkell, 
chief engineer and general manager. 


THE JoHN Fritz Mepat, which was 
awarded to Gen. John J. Carty in No- 
vember, 1927, and the Edison medal, 
which was awarded to Dr. William D. 
Coolidge in December, 1927, will be pre- 
sented to the medalists in the Engineer- 
ing Auditorium, 29 West 39th St., New 
York City, on Wednesday evening, Feb. 
15, in connection with the annual winter 
convention of the American Institute of 
Electrical Engineers. The John Fritz 
medal will be presented by Robert Ridg- 
way, and an outline of the achievements 
of General Carty will be given by Ban- 
croft Gherardi. President Gherardi, of 
the American Institute of Electrical 
Engineers, will make the presentation 
of the Edison medal to Dr. Coolidge, and 
his achievements will be outlined by Dr. 
Michael I. Pupin. 






















































Lacrimosa iegtncteice ne Cte 








170 


ENGINEERING 








NEWS-RECORD 


Vol.100, No.4 





Plan to Develop Columbia River 
Given Congress 


Two bills for development work in 
the Columbia River Basin were con- 
sidered last week by the House Com- 
mittee on Irrigation and Reclamation 
which temporarily laid aside the Boulder 
Dam legislation for hearings on the 
Columbia River bills. Both bills were 
introduced into the House by Repre- 
sentative N. J. Sinnot. One provides 
for irrigation and power development 
on the Columbia River at Umatilla, 
Ore., and the other for an irrigation 
project in the Deschutes River Valley, 
Ore. The Deschutes bill proposes irri- 
gation of more than 80,000 acres of land 
now farmed by dry methods. The 
Umatilla bill provides for irrigation of 
some 94,000 acres near Umatilla, a 
power project of 420,000 hp., ultimate 
development, and construction of a lock 
chamber on the Columbia River 45 ft. 
wide, 300 ft. long, with a lift of 57 ft. 


Big Increase Predicted in 
N. Y. Suburban Traffic 


In a preliminary report to the asso- 
ciated transit agencies of the port dis- 
trict of New York, the Suburban Transit 
Engineering Board predicts a 50 per 
cent increase in suburban traffic before 
additional facilities can be authorized 
and placed in operation. 

The Suburban Transit Engineering 
Board is made up of representatives of 
all the railroads in the port district, the 
Port of New York Authority, North Jer- 
sey Transit Commission, New York 
Board of Transportation and the boards 
of supervisors of Westchester, Nassau 
and Suffolk counties. It was organized 
last summer following enactment of a 
law in New Jersey directing the port 
authorities to take up the suburban 
transit problem. 

It was agreed that the first step must 
be the preparation of a comprehensive 
and workable physical plan. 


Bill in Congress Would Create 


Pan-American Road Commission 


A bill to create a Pan-American 
Highway Commission has been intro- 
duced into Congress by Representative 
Dowell of Iowa, Chairman of the House 
Committee on Roads. By the terms of 
the bill a commission would be created 
composed of the Secretary of State, the 
Secretary of Agriculture, the Secretary 
of Commerce and four individuals to be 
appointed by the President. This com- 
mission would work out and study 
matters relating to the establishment of 
highway communication with the re- 
publics south of the Rio Grande and 
co-operate with these republics at their 
invitation in helping them to work out 
highway and transportation problems. 
An appropriation of $25,000 is carried 
to pay for the work necessary. It is 
provided that this commission may make 
use of agencies, officers, and employees 
in the government’s executive branch, 


Foundation Bids Opened for 
N. Y. City State Building 


Bids were opened Jan. 10 by the State 
Office Site and Building Commission of 
which Governor Smith is chairman for 
excavation and foundation work for the 
new state office building in New York 
City, to be located on a site north of 
the new county court house, bounded 
by Centre, North and Baxter Sts. J. L. 





McDonald Construction Co., New York 
City, was low bidder with $244,900; 
John Condon, Long Island City, was 
second with a bid of $259,776. Bids 
will be received for the superstructure 
on Feb. 14. 

The new building will be nine stories 
in height of pure classic style of archi- 
tecture, of brick, steel and granite mate- 
rial with bronze windows and flat roof. 
It will contain approximately 500,000 
sq.ft. of office space and will house all 
of the state departments located in New 
York City. 


Denver Water Board Vacancies 
Filled After Two Years 


Vacancies on the Denver Water 
Board since September, 1926, have 
been filled by the appointment of Wil- 
liam H. Leonard, president of the 
Gardner-Denver Company, a_ recent 
consolidation of the Denver Rock Drill 
Company and the Gardner Governor 
Company, of Quincy, Il, and Fred- 
erick R. Ross, a real estate and invest- 
ment broker heading the Ross Invest- 
ment Company. During the period of 
these vacancies there have been only 
three members on the board. 


To Award Apprenticeship 
Certificates 


At a recent meeting of the New York 
Building Congress, Stephen F. Voor- 
hees, chairman of the appreticeship com- 
mission of the congress, announced that 
this year every boy who completes his 
trade course will receive a certificate of 
apprenticeship. A citation will be placed 
on the certificates of those boys who re- 
ceive the Fenner prize, awarded in 
commemoration of the late Burt L. Fen- 
ner, former member of the firm of Mc- 
Kim, Mead & White, architects. The 
co-operating trades are carpentry, elec- 
trical, upholstery, bricklaying, plaster- 


ing, plumbing in the Borough of 
Queens, granite cutting and marble 
cutting. 




















































Phenol Tastes in Buffalo Water 
Supply Being Investigated 


Recent bad tastes and odors in the 
water supply of Buffalo, N. Y., are being 
investigated by Earl Devendorf, assist 
ant sanitary engineer, acting under th: 
direction of C. A. Holmquist, chief oi 
the division of sanitation, State Depart 
ment of Health, and Dr. Edwin M. 
Clark, sanitary supervisor for the Buf 
falo district of the department. Bryan J. 
Boyle, water commissioner of Buffalo, 
and other local officials, attribute the 
taste and odors to phenol wastes from 
the plants of the Donnar-Hanna Coke 
Corporation, the Bethlehem Steel Com- 
pany and the National Airline & Chemi- 
cal Company, but this is denied by each 
of the companies. 





Hughes to Report to New York 
on Delaware Water Project 


Employment of Charles E. Hughes 
and John W. Davis to give opinions on 
the interstate legal aspects of the pro- 
posed plan for an additional water sup- 
ply from the Delaware River for New 
York City has been authorized by the 
Board of Estimate and Apportionment. 
The board has given tentative approval 
of the plan; has authorized application 
to the State Water Power and Contro! 
Commission for its approval, the intro 
duction of a bill in the New York Leg- 
islature for a charter amendment enabl- 
ing the Board of Water Supply to ex- 
tend its operations into Delaware, Sul 
livan and Ulster counties, and the giv- 
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ing 0. to the governors of Penn- 
sylvania »w Jersey of the intention 
of New 1 —ity to go to the Delaware 


River for water. 

It is understood that no larger ex- 
penditures will be authorized by the 
Boai i cf Estimate until after the opin- 
ions of Messrs. Hughes and Davis have 
been rendered. The report on the Dela- 
ware River project by Thaddeus Merri- 
man, chief engineer, Board of Water 
Supply, was abstracted in Engineering 
News-Record, Aug. 11, 1927, p. 218. 


Illinois Society Offers Prizes 


To develop the activities of young 
engineers, the Illinois Society of Engi- 
neers has offered a “president’s award,” 
consisting of two cash prizes of $50 and 
$25 for the junior members not over 
25 years of age who “possess and dis- 
play in the greatest degree the qualities 
of initiative, self-reliance and original- 
ity” during 1928, these qualities being 
combined with good judgment and a 
proper knowledge of the fundamentals of 
engineering science. Each candidate for 
the award must be recommended or en- 
dorsed by two members in a detailed 
statement submitted before Jan. 1, 1929, 
and these statements will be passed upon 
by a committee consisting of the presi- 
dent and two past-presidents. 

H. E. Babbitt, Urbana, IIl., is secre- 
tary of the society. 
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Tube Under the Oakland Estuary 
Is “Holed Through” 


The Oakland estuary tube was “holed 
through” on; Jan. 9 when the temporary 
bulkhead in the last concrete segment 
was broken open and engineers and offi- 
cials of the two cities passed through 
the tube from portal to portal. This 
tube, which is 3,545 ft. long between por- 
tals, passes under the estuary between 
the cities of Oakland and Alameda, 
Calif., and consists of twelve segments 
that were built in drydock on the oppo- 
site side of San Francisco Bay, floated 
into position, sunk into place and con- 
nected up under water. 

Work yet to be done includes remov- 
ing the remaining parts of several bulk- 
heads, pouring the ceiling, backfilling 
the trench, completing the ventilating 
buildings and installing equipment. All 
outside joints between segments, made 
with tremie concrete, have been poured 
and even through these’ joints there is 
only a very small amount of leakage. 
At joints where the inside lining has 
been poured and the joints grouted, 
there is reported to be practically no 
leakage. 

Contract for the construction of the 
tube was awarded to the California 
Bridge & Tunnel Co. on a bid of $3,882,- 
958, which did not include portal build- 
ings or equipment. Work was begun 
June 15, 1925, with a time limit of 900 
working days. On Jan. 10, 1928, the 
elapsed time was 794 days with 94.7 
per cent of the work on this contract 
completed. The tube is expected to be 
ready for traffic before the f ee] ety. 
Although the design of the y was 
for a double-track street +, ¥, with 
rail heads flush with the pavei.ent, it is 
now stated that the street car company 
will probably employ large motor buses 
instead of street cars for oneryting 
through the subway. 

An article on construction of the tube 
appeared in Engineering News-Record, 
Jan. 19, p. 100. 





Building Accidents Increasing, 
Building Congress Told 


James A. Hamilton, Industrial Com- 
missioner, state of New York, told the 
members of the New York Building 
Congress at its monthly luncheon meet- 
ing on Jan. 19 at the Hotel Commodore, 
New York, that accidents in the building 
industry during the last four years in- 
creased in number, while in manufac- 
turing they have been in general de- 
creasing. 

“It is high time that the building in- 
dustry was tackled in a systematic and 
thoroughgoing way as to accident pre- 
vention, as has been true of manufactur- 
ing industries for a considerable period 
of time,” he said. “When the problem 
is taken up in that way, there is every 
reason to believe it is only a question of 
sufficiently extended effort of that kind 
to produce very important results, such 
as have been brought about actually in 
the iron and steel industry.” 


November Storm Topic at 
New England Water Works 
Association’s Luncheon 


Three papers on the heavy rainfall 
in New England, Nov. 3-4, 1927, were 
presented at the luncheon-meeting of 
the New England Water Works Asso- 
ciation, Jan. 11. In addition, L. M 
Hastings, city engineer, Cambridge, 
Mass., read a paper on lining the 
Payson Park reservoir with gunite, to 
stop leaks that have been going on for 
twenty years. Mr. Hastings’ paper will 
be summarized in a later issue of 
Engineering News-Record, 

The first of the rainfall papers was 
presented by X. H. Goodnough, chief 
engineer of the Massachusetts Depart- 
ment of Public Health. A rainfall map 
of New England for the total storm 
was shown, similar to that prepared 
by Prof. H. K. Barrows, as published 
in Engineering News-Record, Nov. 17, 
1927, p. 796, but with some changes in 
detail due to the addition of a few 
records in Vermont particularly that at 
Garfield (7.9 in. for the storm), and 
in southwestern Rhode Island (9 in. at 
Westerly) not available at the time of 
Professor Barrows’ investigation. 


STORMS OF EARLIER Days 


Mr. Goodnough also gave interesting 
data regarding storms of magnitude in 
New England, in addition to those of 
1869 and 1897, described by Professor 
Barrows. That of Oct. 12-14, 1895, 
centering in Massachusetts, attained a 
maximum rainfall of about 8 in., but 
owing to previous dry weather resulted 
in little damage. The storm of Feb. 
10-14, 1886, in southeastern New Eng- 
land, reached about the same maximum 
rainfall of 8 in., but the runoff was 
much greater owing to melting of snow, 
which contributed about 2 in. more of 
water. In August, 1826, occurred the 
storm causing the Willey House slide, 
as it is called, in the Crawford Notch 
in New Hampshire. Little detail of the 
rainfall at that time is available, but at 
New Bedford the monthly total was 
18.72 in., the maximum of record. Still 
earlier, in October, 1785, occurred a 
storm in New Hampshire which prob- 
ably equalled in effect that of 1896 on 
the Merrimack River, the latter giving 
the highest recorded flows on this river. 

Mr. Goodnough suggested the proba- 
bility of other great storms at earlier 
times of which no records are avail- 
able, but which were less disastrous in 
effect owing to the undeveloped char- 
acter of these regions at the time. He 
also pointed out that based upon past 
performance a great storm approxi- 
mating that of November, 1927, might 
be expected in New England on the 
average once in about 20 years. 

J. Henry Weber of Clark University 
presented an interesting paper, prepared 
jointly with Prof. Charles F. Brooks, 
describing the three meteorological fac- 
tors which resulted in the great storm 
of November, 1927. The first of these 
was a large supply of damp tropical air 


Albany Engages Engineers for 
Gravity Water Supply 


The Board of Water Supply of Al 
bany, N. Y., with approval of the Board 
of Estimate and Apportionment, has re 
tained Whitman, Requardt & Smith, 
engineers of Baltimore, Md... with 
Robert E. Horton, consulting engineer 
of Albany, N. Y., to design and con- 
struct the proposed new Hannacrois 
Basic gravity water-supply system for 
Albany. The project includes the de- 
velopment of about 12,000 m.g. storage 
on Hannacrois Creek; a diversion dam 
on Basic Creek, with a tunnel of 200 
sec.-ft. (13C-m.g.d.) capacity leading 
from Basic Creek into Hannacrois 
Creek; a 45-m.g.d. conduit from Alcove 
intake on Hannacrois Creek to Albany, 
a distance of about 20 miles; a 30-m.g¢.d. 
filter plant on the line of the conduit: 
and a new 100 m.g. concrete uncovered 
distribution reservoir at Albany. The 
immediate development will provide a 
minimum supply of 30 m.g.d. which it is 
expected will be made available within 
3 years, replacing the present pumped 
and filtered supply from the Hudson 
River. It is expected that bids for parts 
of the work will be invited in February. 
The works now to be constructed com- 
prise the first stage of a comprehensive 
plan recommended by Mr. Horton in a 
report to the Board of Water Supply of 
Albany, dated October, 1925. 





that happened to be on tap over the 
Gulf Stream and the Atlantic to the 


southward. It was marked by low 
pressure on the weather maps for a 
few days preceding the flood. The 


second factor was the piling up of a 
great and almost immovable mass of 
air in the East, from Maine, Nova 
Scotia and Newfoundland eastward. 
This was marked by high pressure on 
the maps. The third was the south- 
ward flow of a considerable body of 
cold air into northern New England 
and along the Appalachian ranges and 
through their valleys to the Middle 
Atlantic coast. After three days of 
northward flow of the tropical air, 
funnelled into western New England 
between the air masses on the east and 
on the west, such great masses of damp 
air were forced together and up over 
the obstructing mountains and _ their 
northern and western higher bulwarks 
of cold air, while at the same time 
being overturned by the cold air above, 
that unprecedented quantities of water 
fell in a short time. 

H. B. Kinnison, district engineer at 
Boston of the U. S. Geological Survey, 
described the work of his department 
in obtaining data of flood flow for the 
recent storm. Fieldwork for this pur- 
pose was begun during the flood and 
already data for records of flood runoff 
at some 125 points in New England 
have been procured. This information, 
when in completed form, will be pub- 
lished in a special Water Supply Paper, 
which it is hoped to have available in a 
few months, and will serve as base data 
for future flood studies. 
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"Personal N otes” 








A. R. Cook, assistant chief engineer 
of the Northern Pacific Railway, at 
Seattle, Wash., has retired, under the 
pension rules. He began his railway 
service in 1885 as assistant engineer on 
the Chicago, Burlington & Quincy Rail- 


road, and was _ successively with the 
Minneapolis, St. Paul & Sault Ste. 
Marie Railway, the Great Northern 


Railway and the Northern Pacific Rail- 
way. He was made engineer of main- 
tenance-of-way for the Pacific lines of 
this last road in 1908, and was advanced 
to assistant chief engineer and engineer 
of maintenance-of-way in 1923. 


Einar WEIDEMANN, 
neer of bridges for the Pennsylvania 
Railroad, at Chicago, has been ap- 
pointed engineer of bridges and _ strue- 
tures, with the same office. 


assistant engi- 


A. F. Srorer, district engineer of the 
Northern Pacific Railway, has been 
appointed assistant chief engineer and 
engineer of maintenance-of-way, with 
office at Seattle, Wash., succeeding A. R. 
Cook, retired. 


G. I. Haywarp succeeds A. F. Stotler, 
promoted, as district engineer of the 
Northern Pacific Railway at Seattle, 
Wash. H. Tremaine succeeds Mr. 
Hayward as district engineer at Spo- 
kane, Wash. 


E_sert H. Dresser has been ap- 
pointed chief engineer of the Duluth, 
Missabe & Northern Railway, at Duluth, 
Minn., to succeed the late W. H. Hoyt. 


CiinTON S. HERRICK, senior assistant 
engineer of the Bureau of Engineering, 
Syracuse, N. Y., has been appointed 
chief engineer of the Grade Crossing 
Commission of Syracuse, N. Y. Mr. 
Herrick is a graduate of Syracuse Uni- 
versity and began service in 1899 with 
the Chicago & Alton Railroad and was 
connected with various railroad com- 
panies in this country and in South 
America until 1908. In that year he 
entered the civil service of the city of 
Syracuse and has remained in it ever 
since, except from 1914 to 1917, when 
he was a senior civil engineer with the 
Interstate Commerce Commission. 


Hersert S. CLeverpon, Epwarp A. 
VARNEY and WaLpo F. PIKE, announce 
their association under the firm name of 
Cleverdon, Varney & Pike, for the prac- 
tice of structural engineering in Boston. 


J. B. Converse, for the past eight 
years an associate of J. W. Billingsley, 
consulting engineer of New Orleans, 
has accepted a position as chief engineer 
of Mobile County. This county is carry- 
ing on a $6,000,000 highway and bridge 
improvement program. 


L. M. BruMFieLp, formerly resident 
engineer for the North Dakota State 
Highway Commission, is now resident 
engineer of the Sandusky Bay Bridge 
at Sandusky, Ohio, for the firm of Har- 


rington, Howard & Ash, consulting 
engineers of Kansas City, Mo. 


JosepH B. SHaw, formerly assistant 
city engineer of Utica, N. Y., has been 
appointed general assistant city engineer 
of Syracuse, N. Y., effective Jan. 1. 


G. A. Draper, former maintenanée 
engineer of the Mississippi State High- 
way Department, was made state high- 
way engineer Jan. 1, 1928. He replaces 
H. C. Deitzer, who resigned on that 
date. Mr. Draper is a native of Mis- 
sissippi, was graduated from the Univer- 
sity of Mississippi in engineering in 
1908 and has been with the Mississippi 
State Highway Department since 1919. 


J. H. Wasson, until recently field 
engineer for the Portland Cement Asso- 
ciation, has accepted a position as engi- 
neer-representative with the newly- 
formed Peerless-Egyptian Cement Com- 
pany of Detroit, Mich. 


T. S. EpmMinster and E. H. Cove, 
well known in engineering and construc- 
tion circles in San Antonio, Texas, have 
associated themselves together under the 
firm name of Edminster & Cove for the 
general practice of engineering, though 
they will specialize in city planning, 
platting and subdivision work. Mr. 
Edminster has been practicing engineer- 
ing for about twenty years, and previous 
to going to Houston was associated for 
seven years with George FE. Kessler, 
landscape architect and city planner, 
Kansas City and St. Louis. Mr. Cove 
received his engineering experience at 
Northeastern University, and since that 
time has been connected with several 
firms, including the Steel Company of 
Canada, Ltd., and the New York, New 
Haven & Hartford Railway. 


"Engineering Societies 


Calendar 


Annual Meetings 


NATIONAL ASSOCIATION OF 
BUILDERS’ EXCHANGES, 
Washington, D. C.; Annual meet- 
ing, Miami, Fla., Feb. 6-9, 1928. 


ENGINEERING INSTITUTE OF 
CANADA, Montreal; Annual Meet- 
ing. Monday, Feb. 14-16, 1928. 


ASSOCIATION OF HIGHWAY OFFI- 
CIALS OF NORTH ATLANTIC 
STATES. Trenton, N. J.; Annual 
Convention, Atlantic City, N. J., 
Feb. 15-17, 1928. 

AMERICAN CONCRETE INSTITUTE, 
Detroit, Mich.; Annual Conven- 
tion, Philadelphia, Feb. 28, 29 and 
March 1, 1928. 


AMERICAN RAILWAY ENGINEER- 
ING ASSOCIATION, Chicago, Il. ; 
— Convention, Chicago, March 

THE SOCLETY FOR THE PROMO- 
TION OF ENGINEERING EDU- 
CATION; Annual meeting, Uni- 
versity of North Carolina, June 25. 





Tue Cuicaco AssociaTION OF Con- 
SULTING ENGINEERS, composed of engi- 
neers engaged in mechanical, electrical 
and sanitary engineering, principally in 
regard to building construction and 
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equipment, has re-elected its officers {, 
1928 as follows: President, Irving | 
Brooke ; vice-president, Ernest V. Lippe : 
secretary, Rollo E. Gilmore, 104 S.. 
Michigan Ave. 


Tue New York State Associatio 
oF Buivpers held its 32nd annual con- 
vention in Syracuse, N. Y., on Jan. 2:5, 
25 and 26. Among the addresses were: 
One by Col. William M. Acheson, chic‘ 
engineer, state of New York; “Minor 
Injuries and Compensation Insurance,” 
by Benjamin G. Stallman, of Rochester ; 
“Safety Work in New York City,” by 
C. G. Norman, of New York; and “The 
Advantages of Quantity Survey,” by 
G. Szmak, chairman of publicity com- 
mittee, American Institute of Quantity 
Surveyors. There was also a discussioi 
of the legislative program for 1928. 


THe Society oF ENGINEERS OF THE 
San Francisco Bay District held its 
regular monthly meeting on Jan. 10. 
Election of officers for the ensuing year 
resulted as follows: President, Philip 
Schuyler ; vice-president, Glenn B. Ash- 
croft; treasurer, William G. Rawles; 
secretary, Albert J. Capron; directors, 
Hans Graff and Albert A. Robish. The 
society is now two years old and has 
a membership of 503. 


THe AMERICAN WATER Works Asso- 
CIATION announces meetings of local 
sections as follows: Canadian Section, 
at London, Ont., March 7 to 9; Indiana 
Section, at Purdue University, Lafay- 
ette, Ind., March 15 and 16. 


Tue Detroit ENGINEERING SOCIETY 
at its meeting on Jan. 20 listened to an 
address on “The Economic Significance 
of Modern Engineering” by Dexter S. 
Kimball, dean of the College of Engi- 
neering, Cornell University. 


THe New Jersey SEWAGE Works 
AsSOcIATION will hold its annual meet- 
ing at the Stacy-Trent, Trenton, N. J., 
on March 23 and 24. 


Tue AssociaTION OF HiGHway Or- 
FICIALS OF NortH ATLANTIC STATES 
will hold its fourth annual convention in 
the Hotel Ambassador, Atlantic City, 
Feb. 15 to 17. Besides an interesting 
program of papers and discussions, there 
will be an exhibition of highway mate- 
rials, equipment, etc., by leaders in the 
highway industry. 


THE DuLutH ENGINEERS CLUB held 
its annuak meeting on Jan. 17, and re- 
elected its officers and directors as fol- 
lows: President, J. A. Noyes; first vice- 
president, C. R. Jacobus; second vice- 
president, F. B. Cronk; secretary, H. W. 


Richardson; treasurer, F. C. Ballus; 
directors, William Constable, L. M. 
Pharis, Martin Hokanson and E. E. 


Atkins. 


THE PRovIDENCE ENGINEERING So- 
CIETY met on Thursday evening, Jan. 26, 
and listened to a talk by Frank F. 
Waterman, Commissioner of Public 
Works for the city of Providence, on 
“Municipal Incinerator Plant for the 
Disposal of Garbage and Combustible 
Refuse.” 








TION 
col:- 
y 24, 
Pere : 
hief 
nor 
ace,” 
ster ; 
SY 
‘The 
* by 
COM - 
ntity 
$Sioll 


B. 


THE 
ld its 
10. 
year 
*hilip 
Ash- 
wles : 
ctors, 
The 

1 has 


Asso- 

local 
ction, 
diana 
afay- 


CIETY 
to an 
icance 
ter S. 
Engi- 


VORKS 


y Or- 
STATES 
tion in 

City, 
resting 
, there 
mate- 
in the 


1B held 
ind re- 
as fol- 
st vice- 
d vice- 
H. W. 
Ballus; 
a M. 
i... E. 


NG So- 
Jan. 26, 
ank FE. 
Public 
nce, on 
for the 
bustible 








January 26, 1928 


ENGINEERING 





NEWS-RECORD 





173 





Construction Equipment and 


| ¢ A Section Devoted to What the Manufacturer 
| Materials Is Doing for the Engineer and Contractor 





Cleveland Is Host to Largest Road Show—II 


Exhibits of Highway Equipment and Materials Eclipse All Former 
Records—Second Class Roads Equipment Increases and 
Transportation Developments Are Notable 


Engineering News-Record Staff Report 





This is the second and concluding 
article reviewing the exhibits of equip- 
ment and materials shown at the Road 
Show in Cleveland Jan. 9-13. The first 
article appeared in these pages Jan. 19. 


Transportation 


IGHWAY machinery such as power 

shovels, cranes, pavers, pumps, 
compressors and batching plants are 
well established on the road to adequacy 
in production. There has remained the 
ever increasing problem of disposing of 
their output, of supplying them with 
materials, of making them more mobile, 
and of transporting them rapidly from 
place to place. Equipment for these 
purposes—trucks, trailers, tractors, in- 
dustrial locomotives and crawler units 
ae the predominant note at the 1928 
show. 


Trucks—Rafige in truck sizes shown 
wat from 1 ton to 3 tons, the lighter 
units for maintenance work and small 
tool hauling, and the larger trucks for 
heavier construction work. Both the 
Ford Motor Company and the Chevrolet 
Motor Company exhibited their new 
truck models with various types of 
bodies. The Ford Model A 14 ton truck 
uses the regular Ford engine, but a 
special arrangement of transmission 
which provides about 70 lb. more tension 
on the clutch spring. 

The most unusual truck development 
at the show was the application of 
crawler units for rear traction. The 
Republic Truck Sales Corporation ex- 
hibited its Linn tractor with a rear 
crawler unit featuring a lubricating sys- 
tem which operates automatically every 
mile. On this model no weight of the 
tractor or load is carried on the axle, 
and all wearing parts are made of 12 per 
cent manganese steel. The company also 
exhibited a 3-ton Republic truck with 
underbody scraper, and a new model 
truck with a special spring, known as a 
helper spring, to take severe shocks and 
rebounds. Lombard Tractor and Truck 
Corporation exhibited an entirely new 
designed model of its tractor truck with 
rear crawlers. The crawler track is 
made of a special nickel chrome molyb- 
denum steel, the treads so designed that 
either cleats or rubber pads can be at- 
tached as desired: The machine has 
four speeds forward and one reverse. 


Outside of the rear crawlers the main 
feature of the tractor is the front axle 
pivoted at the center on a spring sup- 
ported saddle. It is designed so that the 
truck can go over extremely uneven 
ground without tilting the body or 
throwing unequal loads on the wheels or 
springs. Maccar Truck Company intro- 
duced a high speed crawler unit using a 
solid rubber tread belt running over two 
cast steel wheels. A speed of 35 m.p.h. 
was claimed for this equipment. To re- 
duce the twists and strain which uneven 
ground causes in engine and cab, the 
Indiana Truck Corporation exhibited a 
new truck in which the radiator hood 
and cab are mounted with a three point 
suspension. The unit has a capacity of 
two 7-bag batches and is operated with 
a 5 speed transmission; a seven speed 
transmission was used on the company’s 
3-ton maintenance and gravel hauling 
truck which was exhibited. The O’Con- 
nell Motor Truck Company exhibited its 
5-ton two-way drive five-speed gear- 
drive truck with a vertical steering col- 
umn and dual control. A new 5-ton 
chain drive model using an 80-hp. Wau- 
kesha truck was also shown in the two- 
way drive model. 

Relay Motors Corporation showed 
pneumatic tires and four-wheel brakes 
for the first time on its new Model 1} 
ton truck, using its system of two rear 
axles, a floating live axle, and fixed 
wheel axle, the whole arrangement 
claiming to eliminate stalling in rough 
and soft ground. White Company ex- 
hibited its Model 52 truck using an 
auxiliary transmission, combining the 
dumping mechanism with an extra low 
gear for soft-ground haulage. The com- 
pany also showed a 2}-ton short wheel- 
base truck and a 1-ton dump truck for 
road maintenance work. Acme Motor 
Truck Company exhibited a new 24-ton 
truck, Autocar Sales and Service Com- 
pany a new 3-ton 6-cylinder model, in 
addition to its regular line, the Four 
Wheel Drive Auto Company a new six- 
cylinder engine truck with 5-speed trans- 
mission and 3-ton dump body, the Gen- 
eral Motors Truck Company a new 
model vibrationless 2-ton truck with a 
worm drive and a 6-cylinder Buick en- 
gine, and a new 23-ton general utility 
truck, and Graham Bros., Inc., its 2-ton 
truck using a 6-cylinder engine and spe- 
cial short wheelbase for road building 
construction. Other motor truck ex- 


hibitors included the Federal Motor 
Truck Company, the Reo Motor Car 
Company, the International Harvester 
Company, the Gotfredson Truck Corpo- 
ration, the Selden Truck Corporation, 
and the Le Blond-Schacht Truck Com- 
pany. 

Truck cranes were exhibited by the 
Universal Crane Company and _ the 
Buckeye Traction Ditcher Company, the 
latter company showing a new crane 
mounted on a Mack truck. The Uni 
versal Crane Company showed a new 
52-ft. boom made up of its standard 28 ft. 
boom, a special 8 ft. base, and a 16 ft. 
boom-head extension. It also exhibited 
for the first time a new j-yard power 
shovel attachment for the crane unit. 
The company has introduced during the 
past year on its models a detachable 
crawler unit, making a crawler truck 
with six rear wheels. It is claimed that 
the crawk can be propelled at ordi- 
nary truck speeds and is more flexible 
than the ufual type crawler unit. Re- 
moving the crawlers the truck becomes 
an 8 wheeled unit, the crawlers being 
carried on brackets for use whenever 
necessary. 

Two trucks were shown for hauling 
ready-mixed concrete. The Hug Com- 
pany showed its 2- and 3-ton road 
builder trucks with special springs carry- 
ing the load to the frame ahead of the 
rear axle thus relieving shock and mak- 
ing for easier riding, and in addition 
exhibited a new rear dump body for wet 
concrete. When this body is tilted the 
sides separate from the bottom insuring 
a clean dump, while cross pieces through 
which the concrete must fall remix the 
batch as it is dumped. The Clinton Mo- 
tors Corporation exhibited a_ truck 
mounted with a 3-yd. capacity revolving 
drum body for hauling ready mixed con- 
crete. The drum was revolved by a 
separate gasoline engine and no paddles 
of any kind were used in it. This type of 
truck is being used on some sections of 
the New York subway construction. 


Bodies and Hoists—In the field of 
hoists, the Heil Company exhibited a 
new hydraulic hoist for small bodies 
which features only two moving parts 
these operating in a bath of oil. Other 
companies exhibiting hoists were the 
Hydraulic Hoist Manufacturing Com- 
pany and the Wood Hydraulic Hoist and 
Body Company, the latter company 
showing both its hydraulic and mechani- 
cal hoist line. Many small capacity 
steel bodies were shown for use on the 
new Ford and Chevrolet trucks. Some 
of the companies exhibiting this type 
of equipment were the Ditwiler Mfg. 
Co., the Anthony Co., which company 
also showed a body for mounting on the 
Wehr Fordson grader, Hughes-Keenan 
Co., Galion All Steel Body Co., and the 
Superior Body Corporation. Closed 
cabs were exhibited by the Metropolitan 
Body Company and the Highland Body 
Manufacturing Company. Heavy duty 
bodies were shown by the Differential 
Steel Car Company, and the Commercial 
Shearing and Stamping Company, both 
showing a three-way dump body. The 
Differential dump body is operated by a 
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mechanical three-way hoist built around 
a ball and socket joint. The body of 
the Commercial Shearing and Stamp- 
ing Company, on the other hand, is 
hydraulically operated. 


Trailers—The 1928 Show witnessed 
the advent of crawler-mounted trailer 
units. The outstanding examples of these 
were the seven-yard all-steel bottom 
dump wagon of the Western Wheeled 
Scraper Company, and the rear-dump 
hydraulically-operated all-steel trailer of 
the Athey Truss Wheel Company. 
eral other companies exhibited crawler 
units for smaller trailer use. The heavy 
duty transport trailers in 35 and 40 ton 
capacities of structural steel construction 
were exhibited by several companies. 
Rogers Bros. Corporation showed its 
35-ton trailer unit improved with a com- 
pressive-spring drawbar support. The 
Highway Trailer Company showed a 
40-ton trailer and in addition a new 
4-wheel trailer using steel castings in 
place of structural parts in the fifth 
wheel. Other heavy duty trailers were 
exhibited by the Freuhauf Trailer Com- 
pany and Chas. Hvass & Company. 


Sev- 


Tractors—Heavy duty tractors up to 
10-ton sizes were shown by the Mon- 
arch Tractor Corporation, the Electric 
Wheel Company, showing both a 5-ton 
and 10-ton model, and the Cleveland 
Tractor Company exhibiting a new 100 
hp. machine incorporating the company’s 
patented steering mechanism, which op- 
erates the same as on a motor car, trac- 
tion being maintained on both tracks at 
all times. This latter model also uses a 
one-shot oiling system lubricating with 
one push of a plunger the entire system 
of track wheel bearings on both sides. 
The Caterpillar Tractor Company ex- 
hibited its “20,” “30” and “60” models 
and the Bates Manufacturing Company 
showed a number of improvements on 
its 40-hp. tractor. The Trackson Com- 
pany exhibited its full-crawler Fordson 
unit, and also showed tractors equipped 
with a snow plow, a shovel, and a crane 
boom for pipe handling. Other exhibits 
of tractors included the J-T Tractor 
Company, International Harvester Com- 
pany with its 10-20 and 15-30 McCor- 
mick-Deering tractors, and the Ford 
Motor Company with a new Fordson 
using a high compression head and spe- 
cial ratio gears claimed to give 23 per 
cent more power to the motor and 17 
per cent more power to the drawbar 
than in the old model. 


Industrial Locomotives—There were 
only two exhibits of industrial locomo- 
tives but the one of the Fate-Root- 
Heath Company contained one of the 
outstanding developments at the show 
in the form of Diesel application. This 
company exhibited a 15-ton locomotive 
powered by one of the new Buda Diesel 
engines, and likewise an 8 ton gasoline 
model. An Atlas-Imperial Diesel engirie 
was used on the company’s 12-ton loco- 
motive. All models shown used a four- 
speed gear drive. The Brookville Loco- 
motive Company exhibited a model of its 
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industrial locomotive built around the 
Fordson tractor. 


Operation 


Snow Equipment—Several new pieces 
of equipment for snow removal were 
exhibited. The Klauer Manufacturing 
Company featured an operating model of 
its Snogo snow machine, a complete 
truck unit with a screw conveyor bring- 
ing the snow from the sides to the center 
of the road and a suction and blower 
unit which discharges it at a consider- 
able distance to the side of the road. 
The blower and conveyor unit are oper- 
ated by a power plant separate from that 
of the motor truck. The Joy Manufac- 
turing Company exhibited a new snow 
machine developed from its many years 
experience in coal handling. The new 
machine is a portable belt conveyor with 
two mechanical raking arms at the bot- 
tom which gather the snow to the center 
as the conveyor is pushed along by its 
motor truck mounting. It is claimed the 
machine is so balanced that it passes 
over street obstructions with ease. The 
Walter Motor Truck Company exhibited 
an especially equipped snow truck with 
four-wheel drive and a 100-hp. motor. 
The unit is equipped with two plows, one 
in front which throws the deep snow 
from the road and another beneath the 
body which removes all snow and ice 
down to the pavement; a differential 
three-way dump body is used on the 
truck. The Gifford-Wood Company 
showed an ice leveler, a scarifier unit to 
be drawn behind a tractor. George 
Haiss Mfg. Company, Inc., and N. P. 
Nelson Iron Works, Inc., showed their 
bucket loaders for snow removal work. 
The Wassau Iron Works exhibited its 
V-type snow plows for all models of 
Caterpillar tractors. Galvanized iron 
snow fence was exhibited by the North- 
field Iron Company. 


Traffic Control—Equipment for traffic 
control such as signs, flashing signals, 
truck-wheel scales, highway fence and 
guard rails, and line marking machines 
were exhibited. Wallace & Tiernan 
showed a new flashing signal with auto- 
matic bulb changer, the whole unit oper- 
ating on dry batteries. Standard Traffic 
Maker Company exhibited rubber signs 
for insertion in pavements; a vehicle 
passing over such signs bends them to 
the street from which they immediately 
rebound to upright position. American 
Gas Accumulator Company exhibited its 
flashing signal, its automatic and manual 
control signals for city streets and its 
patented reflector signs. Other compa- 
nies showing signs and signals were the 
Harrington-Seaberg Corporation, the 
National Colortype Company and the 
Rog-Signs Corporation. Black and 
Decker exhibited its Loadometers for 
truck-wheel load weighing, and Fair- 
banks ?forse & Company showed its re- 
cently developed scale for the same pur- 
pose. A new line painting machine was 
exhibited by Littleford Bros., which 
includes a brush for cleaning the surface 
and a marking roller fed by a small auto- 
matic pump which regulates the flow of 


paint to the speed of the marker. Other 
markers were exhibited by the Simons 
Paint Spray Brush Company and th 
Tennessee Tool Works, Inc. 

Highway fence and guard cable wer 
exhibited by the American Steel and 
Wire Company, Cyclone Fence Com 
pany, MacWhyte Company, Page Steel 
and Wire Company, and the Wickwire- 
Spencer Steel Company. 


General Exhibits 


Engines —A new Diesel engine in 
4- and 6-cylinder models was shown by 
the Buda Company, being manufactured 
under rights secured from the M.A.N. 
company in Germany. The engine is a 
solid-injection high-speed light-weight 
4-cycle unit with 6-in. bore and 8-in. 
stroke developing 92 b.hp. The Climax 
Engineering Company varied its past 
policy by showing its engines connected 
to pumps forming complete units. A 
new development on the company’s en- 
gines is the incorporation of an auto- 
matic spark advance. The Continental 
Motors Corporation exhibited its new 
Series A engines, which have been made 
more compact, and also a new six- 
cylinder overhead valve series of en- 
gines. The Hercules Motor Corporation 
featured a new heavy duty six-cylinder 
engine with a seven-bearing crankshaft 
using 3-in. main bearings. The Le Roi 
Company exhibited its complete line of 
power units, most of them mounted on 
welded steel frames. The Minneapolis 
Steel and Machinery Company exhibited 
its Twin City models in units from 44 
in. x 6 in. to the huge 7} in. x 9 in. 
size. Other companies exhibiting en- 
gines included the Fuller & Johnson 
Mig. Company, Wisconsin Motor 
Manufacturing Co., Waukesha Motor 
Company, Universal Motor Company, 
Stearns Motor Mfg. Company, Servel 
Manufacturing Co., and the Novo En- 
gine Company. 


Small Tools—In the field of small tools 
there was introduced a new line of hy- 
draulic oil-power jacks by the Black 
Hawk Mfg. Company, and a gasoline 
operated pavement breaker, by the Mil- 
waukee Gas Tool Corporation. Shovels, 
spades, picks, and other tools were ex- 
hibited by the Wyoming Shovel Works, 
the Conneaut Shovel Co., the Ames 
Shovel & Tool Co., the Baldwin Tool 
Works, and the Cleveland Hardware 
Company. Wrenches were exhibited by 
Heller Bros. Company and the Snap-On 
Wrench Company. The MacLeod Com- 
pany exhibited carbide lights, concrete 
heaters, tar heaters, and a sand blast 
machine. Wheelbarrows and concrete 
buggies were shown by the General 
Wheelbarrow Company and bomb-shell 
flares for night construction work and 
as warnings at highway openings were 
exhibited by the Toledo Pressed Steel 
Company. 


Fabricating Equipment — Each year 
records a growth in the number and 
variety of exhibits showing equipment 
used as fabricating parts in highway 
construction machinery. Steel and alloy 
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steel castings adaptable to use on prac- 
tically the entire list of highway equip- 
ment was shown by the Western Cru- 
cible Steel Castings Company, Taylor- 
Wharton Iron and Steel Company, 
Sivyer Steel Casting Company, Ohio 
Steel Foundry Company, Nugent Steel 
Casting Company, National Malleable 
and Steel Castings Company, Kensing- 
ton Steel Co., Farrell-Cheek Foundry 
Company, Eberhard Mfg. Co., Commer- 
cial Steel Casting Company, American 
Manganese Steel Company, Alloy Cast 
Steel Company, and the Park Drop 
Forge Company. 

Worm-gear driving units were shown 
by the Timken-Detroit Axle Company, 
power take-offs and clutches by the Twin 
Dise Clutch Company, rear truck axles 
and differentials by the Eaton Axle and 
Spring Company featuring herringbone 
double reduction axles for 24- to 34-ton 
trucks, transmissions and gears by the 
Brown-Lipe Gear Company, clutches 
and transmissions by Fuller & Sons Mfg. 
Co., bushings and bearings by the Bunt- 
ing Brass & Bronze Company, and 
roller bearings by the Timken Roller 
Bearing Company and the Hyatt Roller 
Bearing Company. Pierce Governor 
Company exhibited its product, Simplex 
Piston Ring Company of America 
showed various types and sizes of pis- 
ton rings, and the Zenith-Detroit Corpo- 
ration exhibited carburetors for indus- 
trial machines, these being especially 
equipped to eliminate dirt, and to oper- 
ate at extreme tilting angles. 

Magnetos were exhibited by the Split- 
dorf Electrical Company, by the Eise- 
mann Magneto Corporation, by the Rob- 
ert Bosch Magneto Company, and by 
the American Bosch Magneto Corpora- 
tion. Wire rope was shown by the Will- 
iamsport Wire Rope Company, by 
A. Leschen & Sons Rope Company, and 
the W. S. Tyler & Sons Company ex- 
hibiting wire for use in shaker and 
screening plants. Speedometers, tach- 
ometers and similar equipment was 
shown by the A. C. Spark Plug Com- 
pany. Wheels for tractors, trucks and 
buses were exhibited by French & Hecht, 
Whitehead & Kales, Geneva Metal 
Wheel Company, Erie Malleable Iron 
Company and the Dayton Steel Foundry 
Company. The Prefex Corporation, 
formerly the Racine Radiator Company, 
and the Young Radiator Company ex- 
hibited heavy duty industrial radiators 
for highway machine service. The Pre- 
fex Corporation exhibited a new radiator 
for paving mixer service with large air 
passages to prevent clogging. 


Miscellaneous — There were several 
types of equipment that did not fit into 
the above classifications, or else were 
so generally used as to be inclusive of 
several of the classification headings. 
The Lufkin Rule Company exhibited a 
large stock of its various types of rules 
and tapes. The Everhot Manufacturing 
Company exhibited branding equipment 
for marking company names on tools. 
Woodworking machinery was exhibited 
by the Jones Superior Machine Com- 
pany and the Dewalt Products Company. 

Trolleys and hoists were shown by 
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the Chisholm & Moore Manufacturing 
Company. Motor street sweepers were 
exhibited by the Butler Manufacturing 
Company and the Elgin Corporation. 
The D-A. Lubricant Company ex 
hibited its special lubricant for heavy 
duty machinery, while the Dot Lu- 
brication Division of the Carr Fast- 
ener Company exhibited its adjustable 
pressure cup for delivering grease uni- 
formly for from four to seven days, and 
its new electric motor-driven lubricator 
with a capacity of 25 Ibs. of grease or 
oil. Wall ties, wire column clamps, and 
similar equipment was shown by Al. J. 
Hodapp, and the M. & M. Wire Clamp 
Company. 

Lathes and steel working machinery 
were shown by the South Bend Lathe 
Works, and a highway mowing ma- 
chine by the Rawls Mfg. Company. 
Tinius Olsen Testing Machine Com- 
pany exhibited a_ brick tester, a 
cement tester, and a briquette machine. 
Small electric lighting plants were 
shown by the Kohler Company, and Mc- 
Kiernan-Terry Drill Company showed 
operating models of its pile hammers. 
The Metalrut Company exhibited sec- 
tions of heavy gauge corrugated troughs 
held in parallel position by corrugated 
struts, the whole to be used as a roadway 
over soft ground. Another new product 
was. shown by the Rapid Pavement 
Breaker Company, being a_ truck 
mounted air operated hammer for tear- 
ing up pavements and other road sur- 
faces. 

Exhibits were also maintained by 
the Textile Bag Manufacturers As- 
sociation, by the Pittsburgh Testing 
Laboratory and by the Equipment Cor- 
poration of America, the latter showing 
its rebuilt equipment. 





New Corporation Holds Option 
to Purchase Paver Company 


Financial interests in Milwaukee 
have organized the National Equipment 
Corporation, incorporated in Delaware, 
for the purpose of - purchasing and 
holding a controlling interest in several 
equipment companies in various parts 
of the country. It is said that the new 
corporation now holds an option for the 
purchase of a controlling interest in 
the T. L. Smith Company, paver man- 
ufacturers of Milwaukee. It is under- 
stood that the option will be exercised 
some time during January, 1928. Among 
those interested in the new holding 
company are Harold E. Smith, presi- 
dent, T. L. Smith Company; Philip 
Koehring of the Koehring Company, 
construction equipment manufacturers 
in Milwaukee; Joseph E. Uihlein, Rob- 
ert Uihlein, and others whose identity 
has not yet been announced. It is 
stated that the officers, directors and 
management of the T. L. Smith Com- 
pany will continue as heretofore. 





Concrete Road Yardage 


For December the square yardage 
included in concrete pavement contract 
awards according to the Portland Ce- 
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ment Association was 4,657,326 for 
roads ; 1,679,299 for streets, and 204,990 
for alleys; or a total for the month of 
6,541,615 sq.yd. 

The accompanying table summarizes 
the statistics for the current year: 


SQUARE YARDS OF CONCRETE PAVEMENT 
AWARDED DURING 1927 


Total All 

Month Roads Streets Alleys Classes 

Jan 2,656,118 1,504,059 75,352 4,235,529 
Feb 2,336,031 1,935,262 119,382 4,390,675 
March. 5,134,974 3,866,102 298,667 9,299,743 
April... 10,264,336 4,931,954 285,924 15,482,214 
May. 8,234,755 5,601,627 397,220 14,233,602 
June... 8,424,051 6,977,602 673,350 16,075,003 
July... 7,298,618 4,903,789 412,721 12,615,128 
Aug... 10,725,030 5,820,033 479,369 18,024,432 
Sept... 6,872,398 4,365,135 343,270 11,580,803 
Oct.... 5,527,085 3,686,570 586,575 9,800,230 
Nov... 5,102,195 2,614,285 267,979 7,984,459 
Dec..... 4,657,326 1,679,299 204,990 6,541,615 








_ Manufacturers and 
Trade Associations _ 









Calendar 


Annual Meetings 

AMERICAN WOOD PRESERVERS 
ASSOCIATION, Chicago; Annual 
meeting, Montreal, Canada, Jan. 
24-26. 

NATIONAL PAVING BRICK MANU- 
FACTURERS ASSN., Chicago; 
Annual meeting, Chicago, Jan. 
25-26, 1928. 

NATIONAL BRICK MANUFAC. 
TURERS ASSOCIATION, Dan- 
ville, Il. ; Annual meeting, Atlantic 
City, Feb. 8-12. 





N oo Publications 





Water Purification — Burns & Mc- 
DoNNELL ENGINEERING COMPANY, con- 
sulting engineers, Kansas City, has 
issued a 32-page booklet, being the 
story both in text and illustrations of 
some of the important projects under- 
taken by this company in all parts of 
the United States in the field of water 
purification. The booklet’s purpose as 
conceived by its authors is to “further 
encourage municipalities to better do- 
mestic and industrial water supplies.” 


Wire Rope—A. Lescuen & Sons Co., 
St., Louis, Mo., has issued a useful book- 
let entitled “Practical Information on 
the Use and Care of Wire Rope.” It is 
a revised edition of the original pub- 
lished in 1920. Such subjects are dis- 
cussed as breaking in a new wire rope, 
kinking, lubrication, type of sheaves to 
be used, rope capacity of drum, care of 
rope in alkalis and acids, binding ends 
of rope, applying wire rope clips, and 
re-socketing. 


Steel Fittings —Stocknam Pieper & 
Fittincs Co., Birmingham, Ala., has 
published a 24-p. catalog describing its 
steel fittings for superheated steam, and 
other high pressures and high temper- 
atures. The catalog contains dimen- 
sions of all types of fittings. 


‘ 
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Facts and Events That Affect Cost and Volume 


New Index of Industrial 
Stock Prices 


From the 1,092 stocks listed on the 
New York Stock Exchange (on Dec. 1, 
1927) The Annalist has selected eight 
issues and weighted them inversely ac- 
cording to their average ranges. The 
theory of this weighting is to give each 
stock an equal influence on the average 
of ali. To be eligible as a market leader 
a stock must have a heavy normal vol- 
ume of trading and move consistently 
with the market. The 1926 and 1927 
transactions in these eight issues made 


up 20 per cent of total transactions in 
industrial stocks. 





| July Aug. Sept. Oct. Nov. 


Dec.| Jan. 
---> 
VEIGHTED AVERAGE OF EIGHT 
LEADING STOCKS COMPUTED 

BY THE “ANNALIST” 


The table gives the stocks selected and 
their weights. In the event of shifts 
in market leadership of any of the issues, 
substitution will be made. The number 
of the stocks will be increased or de- 
creased as circumstances seem to war- 
rant, proper statistical adjustment being 
made to assure continuity of indication. 
The chart shows the daily fluctuation of 
this index from July 1, 1927, to date. 


THE ANNALIST INDEX OF STOCK MARKET 
LEADERS 


General Motors 
United States Steel 
Allied Chemicals 
American Can 
American Smelting 
Hudson 

Mack Trucks 
Woolworth 


Foreign Projects of Interest to 
American Contractors 


Further information on the following 
items may be obtained from the Bureau 
of Foreign and Domestic Commerce, or 
its district and co-operative offices, by 
American contracting firms qualifying 
for the Exporters’ Index. Where no 
reference number is given, further in- 
formation is unavailable. 


This Week’s Contracts 


Heavy construction contracts re- 
ported by Engineering News-Record 
in the week ended Jan. 26, with 
some comparisons, total as follows: 


(In Thousands of Dollars, 000 Omitted) 


Weex Ended Public Private Total 
Jan. 26, 1928.. $10,407 $21,943 $32,350 
Jan. 19, 1928.. 14,132 31,879 46,011 
Jan. 27, 1927.. 17,040 37,175 54,215 


Jan. | to date: 
74,748 202,983 


1928.. 128,235 
1927. 64,439 117,301 181,740 


E. N.-R. Index Numbers 


Cost 

203.90 
203.90 
211.50 
206. 24 
208.03 
100.00 


Volume 
December, 1927 319 
November, 1927 272 
December, 1926 188 
Average, 1927 263 
ane 1926 6228 


Jan. |, 

Dec. |, 

Jan. |, 
Average, 1927 
Average, 1926 
1913. 


Subway, Manchester, 
struction recommended in report of 
municipal railways committee, £11,- 
000,000, reference, England No. 60,179. 

Railway, East Java, changing of 
Baloeng-Rambipoedji line, State rail- 
ways, 50 kilometers, from narrow gauge 
to standard, Netherland East Indies 
State Railways, Bandoeng, Java. 

Superstructure, Spencer St. 
Melbourne, Australia, plans being 
drawn, steel girder, cantilever type 
(preferably), central span 112 ft., 
side spans 104 ft., pylons at abutments. 

Drainage, Struma Valley, Greece, 
bill authorizing Government to nego- 
tiate with bidders, awaiting ratification 
by Chamber of Deputies. 

Road program, Australia Country 
Road Board will expend £2,675,000 on 
road construction and maintenance dur- 
ing the current fiscal year, 1927-28. 


England, con- 


Bridge, 


Current Bond Offerings 


Asheville, N.C 

Bridgeport, Conn 

Buenos Aires 

Greenwich Water Co 

High Point, N.C.. 

Honolulu, T. H 

Hudson River Regulating District 
James River Bridge Corp 

Kenton County, Ky 

Lexington, N Cc 


Lexington Water Power Co 


Manatee County, Fla. . 
Middlesex Water Co... 
Port of N. Y. Authority 
Northwest Eng. Co. . 
Obion County, Tenn 
Oklahoma City 

State of Vermont 
Waterbury, Conn 


Interest 


Rate Yield Due 


1, 1944-66 

1, 1929-68 

1, 1960 
July 1, 1957 
Jan. 1, 1930-48 
Jan.15, 1933-57 
July 1, 1935-65 
Jan. 1, 1958 
Jan. 
Jan. 

; Jan. 

.60 Jan. 

july 

Apr. 

Jan. 

Jan. 

Oct. 

Feb. 

D 


1929-68 


$750,000 

760,000 
3,396,000 
1,225,000 
1,500,000 
1,000,000 
2,170,000 


Dec. 
Feb. 
Oct. 


5.30 
a 3.937 


4.25 
4@4.15 
33 3.75 


4@4 


"650,000 4 3.50 @3.82 
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Steel Advance Is Principal 
Price Change for Week 


For the second time since November, 
steel prices advanced 5c. per 100 Ib. at 
Pittsburgh, to $1.85, on Jan. 19. This 
price covers bars, structural shapes and 
plates. Sheet prices also have risen, blue- 
annealed, 5c. per 100 Ib.; galvanized, 
10c.; black, 20c. In automobile sheets 
there is much cutting under the $4 per 
100 Ib. base. 

Steel mills are operating at 74 to 78 
per cent capacity, compared with 60 per 
cent in December. Bulk of the demand 
is from the railways and automotive and 
construction industries. 

Cement in San Francisco has dropped 
10c. to $2.41 delivered. Hollow tile at 
Montreal moved from 10c. to 12c. per 
block, 4x12x12 in. Linseed oil at Chi- 
cago and Minneapolis advanced 1.5c. per 
74-Ib. gal. 

For complete list of prices see pp. 45 
to 48, Engineering News-Record, Jan. 
5, 1928. 


Foreign Trade in First Nine 
Months of 1927 and 1926 


Foreign trade while brisk in the first 
nine months of 1927, gaining volume in 
a number of products, also fell off con- 
siderably in other items. The chief 
export gains were in lumber, asphalt, 
paints and varnishes. Rails totaled 137,- 
000 gross tons, a gain of 4.8 per cent. 
Rail production in all 1926 totaled 
3,217,000 tons, of which 5.8 per cent 
was exported. Cement exports amounted 
to 0.5 per cent of production in the first 
nine months, a decline of 18 per cent; 
imports, though amounting to 1,230,000 
bbl., declined 44.6 per cent from 1926. 
Other noteworthy declines were in 
structural steel exports (14 per cent), 
and railway track materials except rails 
(22 per cent). The exports table gives 
other details. 

Imports gained chiefly in iron and 
steel products; bars and ingots declined 
23 per cent. See imports table. 


(000 Omitted) 
EXPORTS 


—dJan. | to Oct. I~ 
1927 1926 
Pounds Pounds 
Boards, planks. . 5,238,114 4,702,096 
Sawed timber.. . 1,806,783 1,784,954 
Steel plates, sheets 1,490,070 1,417,572 
Logs, timber. ... 752, 587 523,057 
Asphalt (petroleum) 617. 519 218,613 
Steel pipes. ... 508,105 512,824 
Structural steel. 358,134 417,615 

Steel rails. 307,066 
Steel bars. 229,796 
Cement (hydraulic) 228,315 
Paints, varnishes.. 151,962 
Steel wire... 134,999 

Track material, ex- 
cept rails. 56,713 
1,662 
2,980 


Doors (wood, num- 
Material IMPORTS 


ber).. 
Railway Ties (num- 
Cement (hydraulic) 575,416 1,038,398 
Structural a .. 268,040 ,069 
Steel pipes. . 252,117 166,764 
Steel bars. 183,485 239,238 
Plate a (aq ft.). 13,177 20,376 
Boards, planks 

CM TR cinco os 1,341 1,390 
Lath (thousands)... 1,435 1,466 
Logs, timbers 

Seer 190 124 
Poles, (thousands). 595 578 
Shingles (thousands) 1,484 1,893 


Material 
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147,579 
72,644 
1,193 
2,929 
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